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Preparation for Retirement: 
a New Phase in Occupational Development” 


By ALASTAIR HERON 


Medical Research Council, 
Unit for Research on Occupational Aspects of Ageing, University of Liverpool 


INTRODUCTION 


most only three formal phases: these were choice, induction and 

experience. For many there was in fact no opportunity of choice, 
and for most induction involved no systematic training: in fact, it has been 
a misuse of the term “vocational” —and the “development” has been largely 
a matter of exposure to occupational experiences. Recently—in the heavily 
industrialized countries—a higher proportion of young people have at least 
been theoretically in a position to choose their occupation. Whether they 
have done so in any real sense of the word is frequently questionable. An 
increasing proportion do however pass through a more or less genuine 
induction phase, in which “training” of some sort finds a place. This can 
vary from the systematic preparation of the physician or the engineer to the 
still haphazard “pick-it-up-on-the-job” so-called training of most semi- 
skilled factory operatives. 

There are now two completely new phases to be considered in the 
occupational development o the adult. Of these, the first can occur to an 
individual at almost any age from the time he starts work until the time 
he leaves full-time employment. It does not—and probably will not— 
affect everyone: but an increasing proportion of semi-skilled factory and 
office workers are already finding that what they learned between the ages 
of 15 and 20 or 25 years is being made obsolete and sometimes irrelevant 
when they are 40 to 50 years old by the accelerating pace of technological 


T HE vocational development of the adult until recently involved at 


* This paper formed part of a symposium under the title “The Vocational Development of 
The Ada”, arranged by Dr Heron for the 14th International Congress of Applied Psy- 
chology, held at Copenhagen, 13-19 August, 1961. 
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change. In other words, an unexpected phase of re-adaptation is being 
forced into their occupational life-pattern. 

The other new phase is that of retirement from full-time employment. 
Fifty years ago, most men went on working until they were brought to a 
halt by chronic illness or by sudden death. Now, just as advances in medical 
science and improved living conditions have combined to enable vast num- 
bers of people to live a little longer, the new pattern of retirement enforced 
by the employer has begun to appear. (Heron and Chown, 1961.) We are 
therefore faced with the likelihood that from now on there will be an 
increasing number of men and women above the age of about 60 years, 
enjoying better physical health than has been the case in the past, and 
therefore potentially more active, for whom there is little chance of con- 
tinued full-time employment. (Le Gros Clark, 1960.) Their chances of 
obtaining part-time work are also not good: they will therefore have time 
on their hands. Will most of them be able to use it happily? What are 
the relative responsibilities of industry and of the community in preparing 
men and women for this phase, and how are these being met? 


THE DIVISION OF RESPONSIBILITY 


It will be argued by some that the responsibility rests entirely with the 
individual: that successful adaptation to the retirement phase depends on 
the way in which he has made use of his life experiences in “broadening 
and deepening his personality”. True enough: but what if his life ex- 
periences have in fact been narrowing? What if—as is all too likely—his 
so-called education finished before the First World War at the age of 14? 
What if, again, he has spent his working life in a single factory or office, 
doing the same or similar work for 40 years or more, until very recently 
for 50-60 hours a week, Saturdays included? And, finally, what if it has 
never occurred to him seriously to consider what use he could make of 40 
hours more spare-time each week all the year round, and within the limita- 
tions of what will usually be a drastically reduced income? 

No—it is simply not true that most people will be well-equipped to 
enjoy those extra years. It is probably no more true than the claim that 
mothers “know by instinct” how to bring up their children. The further 
removed a human being is from primitive living, the less likely does it 
seem to become that adaptation is essentially unlearned. We cannot have 
it both ways: if we are convinced that social progress results from activities 
which by their man-devised nature must be learned, then logically we 
should make full provision for the consequences. If there is à sense in 
which it is “unnatural” to stop working in much the same way as it, 18 
certainly “unnatural” for very premature babies to survive, then the societies 
which have created both “departures from nature” may be considere 
responsible for completing the learned Process of adaptation. 

The most obvious way in which a modern society would expect to make 
such provision is through its educational services. But a society should no 
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be able to force its adult members to learn how to adapt themselves. The 
last chance it has to educate all its members for their eventual retirement 
is before the legal school-leaving age of 15 or 16 years. Deficiencies after 
that must be remedied by voluntary acceptance of adult education provisions. 
The use made of these varies from one country to another, and from one 
social class to another within each country. The present situation in Great 
Britain is quite clear: only a very small minority of those most likely to 
profit from adult education facilities is making any use of them. Reports 
from North America seem rather more favourable, but still give no grounds 
for complacency; the picture is perhaps most cheerful in the Scandinavian 
countries. Basically, the problem is that familiar to the perennial evangelist, 
whatever his good news may be: most of those who come to his meetings 
are already converted. Two questions must be faced: what evidence is 
there of the need for action, and how can those in need be reached when 
they have no awareness of the need, no sense of impending danger? 


EVIDENCE OF NEED 


As was noted earlier, many people are in danger of not enjoying retire- 
ment because no thought is given to it until it is upon them. What do 
they say when the matter is brought to their attention? What follows is a 
small selection of the information obtained when interviewing 44 of the 

men in a British engineering works who reached the age of 50 years in 
1958. (Of the remaining 29 men, 13 were away ill, on outside contracts or 
se work, so only about a quarter declined the invitation to the interview, 
which was in company time.) 

rt. Asked ‘in what ways do you think you'll be better off twenty years 
from now’, 17 men referred to leisure, freedom or time for hobbies, 
and 5 mentioned financial betterment. The replies of the other 22 
Were widely scattered, but included 9 who ‘had never thought about 
it’ or gave no relevant answer. When asked about being ‘worse off’, 
29 mentioned financial aspects. 

2. In reply to the question ‘What things about your job do you think 
you'll miss when you retire?’, 28 men mentioned friendship and com- 
pany, while 14 men who had not mentioned these referred to ‘being 
occupied’ or ‘a regular routine’. Only 6 said they would miss nothing. 

3. It is essential to bear in mind the exact wording of the next question: 
‘Let’s suppose that you will stay at your present job until you are 65. 
Do you think you’ll want to go on working after that, or that by then 
you will wish to retire?” 25 of these 44 men thought they would 
wish to go on working (22 full-time, 3 part-time) and 19 intended to 
retire. 

Asked if they ‘would take a different job here if it meant you could 
go on working longer?’, 33 said they would. These 33 included 9 men 
of the 19 who intended to retire at 65 if they had to stay in their present 
job until that age. 
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4. 24 men thought a man should retire in relation to his health and 
ability to do his work, a further 9 saying it should be ‘his own choice’; 
11 of these 33 mentioned financial considerations. 

5. Asked “When you do eventually retire, do you think you'll have any 
trouble getting used to it?’, 18 replied in the affirmative, and four 
more were uncertain. The principal reasons given for this answer 
were inactivity (11) and change of routine (9). 1 

20 thought they would enjoy life more after retirement, 10 that it 
would be the same, and 14 that they would enjoy it less. 

6. 27 men had not so far thought very much about what they would do 
when they retire; asked subsequently to name any of the things they 
thought they'd do, 25 of the 44 mentioned gardening; 8 of these and 
10 others referred to hobbies and clubs. 4 had no ideas at all, and the 
remaining 5 mentioned odd-jobs at home or outside, and some volun- 
tary charitable work. 

7- Present off-duty activities were grouped under six headings; only 9 
men gave answers under more than 3 of these. The most frequently 
mentioned was gardening (29) which 18 men claimed as an ‘active 
hobby or interest’ in a follow-up query. Close study of the actual 
distribution of replies to those two questions reveals a bleak picture. 

By way of broadening this picture, it may be useful to quote some findings 

in an enquiry among very different people in another country. The subjects 
in this study by Dupland (1959) were all primary school teachers, a random 
sample drawn from the lists of those within 3 months of their retirement- 
This takes place at ages varying from below 55 to above 62, depending partly 
on when the teacher achieved the 37.5 years of service necessary to earn 
a full pension. The sample of 95 people obtained was 63 per cent of the 
150 to whom letters were addressed. What follows is a selection from the 
data obtained during interviews 2-3 months before retirement, with these 
French school teachers in the Paris area. 

1. Asked ‘At what age did you start thinking about retirement?’ 47 per 
cent replied either ‘Never’ or ‘Only recently’. The percentage giving 
this kind of answer increased from 18 among those retiring at the 
earliest age (about 55) to 68 among those who had carried on as long 
as they could (62 or older). 

2. The question was asked: ‘Do you think that the fact of no longer 
being employed will give you a feeling of ageing more quickly?” The 
replies understandably showed a significant relationship with the ex 
pressed desire to continue in employment, and three-quarters of those 
answering in the affirmative explained their anxicties in terms 0 
‘Becoming self-centred through lack of activity’ and ‘feeling useless’. 
Of those who wished to continue in employment, 43.5 per cent ‘felt 
isolated’, as compared with 27.1 per cent who did among those not 
wishing continued employment. í 

3. Asked ‘Do you think it necessary or desirable that a scheme of prepara- 
tion for retirement be organised for your profession?’ 42.5 per cent 
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thought it a good idea in principle. Of these 40 people, 20 suggested 
either some form of group discussion or personal counselling; while 9 
others mentioned booklets dealing with problems of retirement. 
Clearly enforced retirement poses problems in addition to those resulting 
from a reduced income, and these psychological difficulties are not confined 
to one stratum of society or peculiar to a particular cultural tradition. Let 
us turn therefore to ways in which the solution of these problems have been 


attempted. 


The Role of Industry 
During the last 10 years a number of industrial firms in the U.S.A. have 
launched schemes of preparation for retirement, using either their own 


unaided resources or co-operating with nearby universities. It is important 
to note that many of these schemes involve little more than an interview or 
two during the last year of employment, and it is doubtful whether such 
minimal action so late in the day can rightly be considered to constitute 
“preparation” Wermel and Beideman 1960). The term should probably 
be reserved for schemes which start a substantial number of years before 
retirement is likely, say at least five, and which involve some form either of 
systematic personal counselling or of group discussion. 

The best-known of these are associated with the University of Chicago, 
and it is not without interest that two essentially similar programmes have 
been developed there for presentation through channels provided on the 
one hand by industrial managements and on the other by labour unions. 
The former, developed by Ernest Burgess and Margery Mack as one of the 
services provided to firms belonging to the university’s Industrial Relations 
Center, is aimed at small groups aged 55 years and over. Discussion group 
leaders are selected by the firm, using criteria of suitability provided by the 
university, and are sent at the firm’s expense to the Industrial Relations 
Center for a two-weeks period of intensive training. During this period 
they ‘have the opportunity to learn and practise basic conference and dis- 
cussion skills; use of the questioning and listening techniques; group prob- 
lem-solving; methods of co-ordinating group thinking; ways of summarising 
discussions; and the proper use of audio-visual aids’. They are also given 
enough factual material and guidance about the technical content of the 
course to enable them to handle questions and discussion adequately. For 
each of the ten discussion sessions a booklet has been prepared in a form 
suitable for use by all participants. 

The other Chicago scheme was developed by the Union Research and 
Education Projects with funds originally provided by the education depart- 
ment of the United Steelworkers of America; the course was revised in 
1958 for the use of the United Automobile Workers Union. In its current 
form, this course consists of twelve discussion units under the following 
titles : 

1. Older people in American society 
2. Why people work 


> 
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. Time: in your mind and on your hands 
+ What about money? 
Making money in retirement 
. Good eating—good health 
- Your body grows older 
+ Personal and social relations: mental health 
9. Family, friends and living arrangements 
10. Where to live in retirement 
11. The union, the community and the retired worker 
12. Where do you stand? 

Participants are provided with a well constructed discussion guide, and 
there is a manual for discussion leaders. The sessions are intended to be 
three hours in length. 

While the detailed content and style of Presentation may not always be 
usable without modification outside North America, the general outline of 


CON AVIDLY 


working models. They have in fact already served as such in the develop- 
ment of the first scheme of preparation for retirement in Great Britain, with 


fifty years of age. A small panel was formed, not on a formall representa- 

à ae various 
levels in the firm. In due course the panel decided to seek further insight 
into the problems faced by older workers, and approached those seventy 
years of age or older. Interviews with about half these men quickly con- 
vinced the panel that any approach at sixty-four—which had been con- 
sidered as a possible interim stage in the project—was unlikely to be profit- 
able, and a decision was taken to plan a scheme of preparation for retirement 


aster. In June, 1958, after careful pr 
the panel to departmental managers, supervisors and shop stewards, an 
individual invitation was sent to each of the seventy-three men who reached 
the age of fifty years in 1958. Following the interviews to which reference 
has already been made, a meeting took place at which those attending were 
told more fully about the proposed course and were given the general results 
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of the interviews in which they had taken part. Thirty-three of the forty- 
four men interviewed attended this meeting, and twenty-nine signed-on 
for the first course. 

This was planned by the writer in co-operation with the panel and in 
consultation with the local branch of the principal adult education organisa- 
tion in Great Britain, the Workers Educational Association. It naturally 
owes much to the Chicago schemes already described, but differs principally 
in being shorter (six sessions plus a short weekend gathering to which wives 
are invited); in using the services of experienced tutors in adult education 
as discussion group leaders; and in having available at the relevant meeting 
expert ‘consultants’ for physical health, mental health and financial 
planning. 

This pioneer British scheme is now in its fourth year, and opportunity 
has been taken to revise the course in the light of experience. Topics for 
the six weekly meetings of one-and-a-half hours (each held half in company 
time, half in the man’s time) are now as follows : 

1. Personal adjustment 


Health 

Work and leisure 
Living arrangements 
Financial planning 
Final discussion 


The weekend conference for the men and their wives, which takes place 
at company expense in a country or resort hotel, includes an address on ‘The 
Woman’s Point of View’ and one on ‘Making the Most of Health’. Separate 
discussions are arranged for the wives in addition to the plenary sessions. 

Of the men reaching fifty years of age since the scheme started, 125 
(37.2 per cent) have taken part. No pressure of any kind is brought to bear 
on those who decline the invitation. One result of the first course was the 
formation by the men themselves of the ‘Half-century Club’, membership 
of which is open to any man in the company fifty years of age or older (and 
their wives) whether he has passed through the scheme or not. At the end 
of the second course, a request was received from members of the salaried 
Staff that they should be included in the scheme, and this was gladly agreed 
to. The third course produced a request by the men for an evening class 
In home repairs and decorating, and this was arranged at a local Evening 
Institute. 

The original scheme was planned to provide short refresher courses at 
the ages of fifty-five and sixty : the first of these is due in 1963. Meanwhile, 
each ‘graduate’ is encouraged to seek help and advice in working out his 
ideas, either through the company’s personnel department or by an approach 
to members of the panel responsible for the scheme. The latter do not regard 
themselves as expert advisers, but are prepared to seek out the appropriate 


sources of information or advice. 
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8 PREPARATION FOR RETIREMENT : 


Co-operative Action 


It has been made clear that many people probably need help of the kind 


described if they are going to effect a successful adaptation to this new phase | 
in their development which has recently been created. We have seen what | 


can be done by a single large firm for its own employees, acting in co-opera- 
tion with experienced adult education practitioners, What about those who 
are employed in the multitude of smaller factories and offices? | 

One answer to this is the provision of day-release courses, similar to those 
already familiar in the continued education of 
entered full-time employment. 
Great Britain: of these, one is i 
Council has during the past 2 
tion for retirement used by 2 


95 men. These courses last for 6 weeks, one day each week, and the men 
attend with their wages paid as if they were at the factory. They learn 
much factually, about the problems of retirement and provision for old age 


and, psychologically, in the sharing of their thoughts on retirement, They 
express themselves as 


retirement and, 
an ‘informed pe 


Two models of this approach now exist in 
n Scotland, where the Glasgow Retirement 
years organised day-release courses of prepara- 


if some are still pessimistic regarding the future, it is wi 
ssimism’. They are unanimous in their expressed concer? 
that many others working beside them at the same stage in their careers 
should be given Opportunity to benefit similarly from further courses whic 
they strongly recommend should be arranged by the Council. r 

The other model of day-release, more recent, is exemplified by courses 4 
the City Literary Institute and at the Chiswick Polytechnic, London, whert 
men and women from several firms have been taking part. 


A New Approach 


In the Medical Research Council’s unit on a eing attached to the Univer 
sity of Liverpool, we are studying seven handled voluntary subjects from 
the general public—men and women between 
70’s—in an effort to provide some basis for no 
around the mean performance at any given chr 
of physical, physiological and psychological me 
people serve as the subjects in a programme 
one phrase could serve to describe the focus of À i 
be “adaptive development”. Our knowledge of this process during th 
twenty years from birth is now remarkably detailed: the “natural histor J 
phase of this area of scientific enquiry is essentially complete, and son 
beginning has been made with the next phase of hypothesis and experimen À 
But from the age of 20 upwards our knowledge of normal adult develop 
ment is still fragmentary and inadequate. Our obsession with youth l 
matters of occupation, while quite understandable, is militating against t fe 
systematic study of the ways in which man progresses through the li 
span, required to adapt to changes within and outside himself. 


the ages of 20 and the late 
rms of individual variatio” 
onological age, on a varie ) 
asures. Many of these see 
of experimental studies : id 
these investigations it wou 


young people after they have | 


I firms, which have so far between them sent | 


feeling better equipped to confront and plan for theif | 
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In this symposium an attempt has been made to demonstrate the im- 
portance, in these new times of accelerated social and material change, of 
our regarding the occupational aspects of life as a matter of development. 
We can no longer sit back complacently when the young man and woman 
has found initial employment: this is clearly only the beginning of a life- 
ig process of adaptation, the last phase of which is every bit as important 
as the first. 
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The Experience of Younger and Older Men 
in a Works Reorganisation 


By ALASTAIR HERON and CATHERINE M. CUNNINGHAM 


Medical Research Council, 
Unit for Research on Occupational Aspects of Ageing, University of Liverpool 


Le paper describes an opportunistic follow-up study of the effects. 
f 


men concerned. 


Two long-established departments closed down while two others ex- 
panded, one very considerably; other ancillary departments were also 
involved. The necessary transfers of men concerned took place over a period 
of ten months, and involved 209 men. Five factors were examined for age 
differences: labour turnover, degree of “skill”, need for training, type of 
payment system, and gross earnings. These will be considered in turn, the 


LABOUR TURNOVER 


During the transfer period of 10 months and a further f 
of 6 months, 7.3 per cent of the 1 


i its, which is contrary to expec- 
tation, labour turnover among men over forty being 


third and one-half that for the under-forties. 
On this basis only about 3 per cent of the old 


DEGREE OF ‘‘skKILL” 


Although none of the jobs involved in the reorganisation were skilled 
in the usual sense, this industry distinguishes three levels of “skill” for 
these operations. Category A work is “unskilled” and easy to pick up; 
category B, described as “semi-skilled”, may take several weeks to learn; 
and category C, “skilled”, takes a good deal longer for full proficiency to 
be reached and involves some measure of responsibility, 

For each “skill” category separately, the Proportions of men under and 
over forty years of age among those men transferred were compared with 


IT 


= 7 those obtaining among men already working in the departments that 
received them. These data could only be obtained for the larger sections, 
involving 134 of the 209 men transferred in the reorganisation. The results, 
shown in Table 1, make it clear that while the “unskilled” (category A) 


TABLE 1 : NUMBERS OF MEN UNDER AND OVER 40 IN EACH “SKILL” CATEGORY, 
‘COMPARING TRANSFEREES WITH THOSE IN RECEIVING DEPARTMENTS. 


CATEGORY ‘a’ | CATEGORY ‘B’ CATEGORY ‘C’ 


<40 40+ | torar <40 40+ | torar <40 40+ | TOTAL 


19 19 38 51 21 72 17 7 24 
109 126 235 241 239 480 106 135 241 


128 | 145 | 273 | 202 | 260 | 552 | 123 | 142 | 265 
x2=<1, N.S. x2= 10.689, P.01/.001 |  x2—6.326, P.02/.01 


Transferees 
Already there 


are equally divided among the under and over-forties in both the transfer 
group and those already working in the receiving departments, there are 
significantly fewer over-forties among the category B and category C trans- 
ferees than one finds in the receiving departments. In other words, the 
transfer group contains fewer men over forty going to “semi-skilled” and 
“skilled” operations than one would have expected on the basis of the 
existing situation. 


NEED FOR TRAINING 
Jobs which could not be picked-up during the first week were regarded 
as requiring training, the period varying from one week to two months: it 
was usually given on the job by a TWI instructor. In Table 2 is shown the 


TABLE 2: NUMBERS OF MEN UNDER AND OVER 40 WHO DID AND DIDJNOT 
RECEIVE TRAINING 


<40 40+ | TOTAL 


Received Training 65 15 80 
s No Training 39 38 77 


104 | 53 | 157 
x2=16.43, p<.001 | 


age distributions of those transferred to jobs requiring training. (No break- 
down by length of training period was possible with the small numbers 
Over forty years of age who were involved). It will be seen that while 
over 60 per cent of the transferees under forty years of age were allocated 
to such jobs, only about 30 per cent of those over forty were given that 
©pportunity. This is of course consistent with the data already presented 
©n job grades. When these figures were examined more closely, it was 
found that 4 of the 15 men in their fifties, none of the 7 men in their 
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sixties, had received training. All 4 who did go to jobs requiring training ag? 
were long service workers who had been on semi-skilled (Grade B) jobs | 
before the reorganisation. 


PAYMENT SYSTEM 


The data relating to systems of payment is shown in Table 3 in respect 
of all the men involved in the main departments, except those (12) on 


TABLE 3: NUMBERS OF MEN UNDER AND OVER 40 WHO WENT TO PIECE-WORK 
JOBS AND TO JOBS INVOLVING OTHER PAYMENT SYSTEMS 


Piece work 
Other 


payments systems 


96 49 | 145 
x2=5.20, p.02/.01 


maintenance work. It is clear that significantly fewer men over forty went 
to jobs involving a piece work payment system. 


GROSS EARNINGS 


It was possible to ascertain the gross earnings of 104 men during two | 
four-weekly periods, six months before and six months after transfer took > ` 
place. The average earnings of both groups increased by 472 per cent, due 
to nationally negotiated pay awards occurring during this period. The 
differential between the age-groups remained constant, those under forty 
years of age still earning 814 per cent more than those forty and older | 
when the reorganisation had been completed. These percentages represent 
average amounts of 15/- and 28/- per week respectively. 


DISCUSSION d 


It is easy to understand why no one thinks of age differences when an 
age-differential in earnings—perhaps never realised—passes unchanged 
through the process of reorganisation in respect of at least 70 per cent of 
those involved; and easier still when in fact the average earnings of all are 
raised by a nationally negotiated increase in rates. 

While it was unfortunately not feasible to obtain information under every 
heading in respect of all the 209 men involved, certain features have come 
out clearly in a limited way. First, although few men left the factory 
during the period of reorganisation—probably not more than usual—the | 
proportion of these who were aged forty or more was undoubtedly high. 
Second, there is evidence that in this reorganisation men over forty went af 
to the lower grade jobs in relatively greater numbers than did their younger $ 
workmates. In this connection it was also found that few of those over | 
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forty received training. These are the facts: what can be learned from 
them? 


There is a possibility that those responsible for decisions “naturally” 
preferred younger men when the more skilled jobs, requiring most train- 
ing, were under consideration. If this “natural” preference was exercised 
because it was known that an older man often takes longer to learn a new 
task than a younger man, then at least the evidence is available to support 
such a view. But if the preference was based on tacit acceptance of the 
cliché “old dogs can’t learn new tricks”, then it had no such foundation. 
The fact is that older men can learn new tasks, but they may require special 
training and it may take longer. 


The official view of the firm concerned was expressed when a draft of 
this report was submitted for comment. It is maintained that since a very 
high proportion of the more “skilled” jobs in the expanding departments 
involved either considerable physical strength or high speed working, addi- 
tional opportunities for training could not increase the number of men 
over forty years of age who would be suitable. There were apparently very 
few jobs requiring “skill” which were not strenuous: the firm comments 
here that for such jobs “‘the older men would have been ideal”. 

Knowing what we do about the difficulties encountered by older men 
in paced work, there is no doubt that the firm is right in saying that 
training alone would not have solved that problem. (Whether “natural 
preference” for younger men was also active in this situation or not must 
remain an open question: it is certainly widespread.) But if everyone 
concerned was indeed conscious in advance that this would be the situation, 
then we have a fresh example of the almost universal tendency to regard 
the process and its lay-out as immutable. We venture to suggest with some 
confidence that if any member of the production planning team has ever 
given thought to the demands for physical effort and for high-speed work- 
ing which these processes make upon middle-aged operatives, this has not 
led to further thought about ways in which these demands could be reduced 
by variations in lay-out, or by the use of different methods of materials 
handling. We want to make it quite clear, however, that this is in no way 
a personal criticism of those involved. Until there is a greater general 
awareness of the human aspects of process planning, and in particular of 
those which militate against the employment of men over forty years of 
age, there is no reason why such considerations should have entered the 
minds of this or any other production planning team. 


Good managements never knowingly waste men or materials, and try 
to strike a fair balance between considerations of humanity and of economic 
necessity. There is one hard-headed reason for giving thought to the 
problems of production planning and of training which must be solved if 
better use is to be made of that half of the working population which is 
“over-forty”; it can be seen as a good investment. Men over forty years of 


age are generally regarded highly by managers and supervisors, who speak 
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of them as “more conscientious, loyal, co-operative, tolerant, better time- “+ 


keepers” (Heron and Chown, 1961). They certainly stay longer in the firm 

than do their (sometimes) quicker-learning younger workmates. The saving 
` in labour turnover costs and gains in reliability would in all probability 
more than pay for whatever additional costs were involved in special or 
longer training, or in process modifications. This hypothesis needs testing 
by a carefully executed study in a company which possesses a first-class 
costing department, an imaginative production planning team, a training 
department interested in semi-skilled workers, and a board of directors that 
recognises prevention as the only rational approach when there is no cure. 
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Experiments on the Acquisition of 
Industrial Skills 


(Part 5, Stages in the Acquisition of Skills) 


By W. DOUGLAS SEYMOUR 


1956, 1959) numerous observations were made on subjects acquiring 

skills on industrial tasks. These observations can conveniently be sum- 
marised in the form of a statement of the stages by which subjects appeared 
to proceed to higher levels of performance. In describing these stages, use 
has also been made of observations on factory workers engaged in learning 
industrial tasks similar to those which constituted the laboratory experi- 
ments. Throughout the experiments, attention was concentrated on those 
skills which occur in repetitive industrial tasks, 7.¢., in such tasks as are 
undertaken by unskilled and semi-skilled workers in manufacturing indus- 
tries. Such tasks are great in number and vary widely, but they may be 
divided into: 

(a) Tasks which are principally manual (handwork and handwork with 
tools) and involve the basic activities or therbligs— reach, grasp, move, 
position. Assembly jobs require these four therbligs, and the representative 
tasks chosen have been those involving reaching to a component, grasping 
it, moving it to the appropriate place, and positioning it for assembly. 

(b) Tasks which are principally machine controlling tasks, e.g., on 
sewing machines, milling machines, power presses, which may be classified 
as single-purpose machines, multi-purpose machines and group -machine 
tasks. Of these machines, the capstan lathe was taken as an example. 

The primary criterion of skill throughout the experiments was that of 
(worker) productivity, .e., the rate of performance. Such performance can 
be related to the average attained by experienced workers, known as Ex- 
perienced Workers’ Standard of output and quality (E.W.S.). It is recog- 
nised that this is not the only, nor necessarily the best, criterion of skill, 
but it was chosen deliberately as being most fitting within the industrial 
frame of reference which underlies the work. 

The concept of speed has thus been of paramount importance. Most 
people can perform most of the tasks which are required of semi-skilled 
operatives in industry, but most people either fail completely to perform 
such tasks to the standard of speed required, or take an unconscionable 
time in acquiring the speed skills. From an industrial standpoint, the time 
required to attain a satisfactory standard of performance is Laporan 

It would appear that the following stages occur in the acquisition of these 
skills: 


[: the course of experiments already reported (Seymour, 1954, 1955, 
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STAGE I: LEARNING THE SEQUENCE OF ACTIVITIES 


This usually consists in imitating a demonstration accompanied by verbal 
instructions. It covers essentially what has to be done, and in what order 
and without any detail of ‘how’ the ‘what’ is to be achieved. Few of the 
subjects on the capstan experiment appeared to have any difficulty in 
mastering the sequence.* Very few errors in the sequence were made cither 
by subjects using a part method or those using the whole method. 


There was no evidence to suggest that part methods made the sequence" 


easier to learn, or more difficult; z.e., any superiority of part methods is 
not attributed to their facilitating the learning of the sequence, though such 


an advantage might occur on a very much longer and more complex cycle 
of activities. 


STAGE 2: DETERMINING THE SENSORY CHANNEL FOR EACH ITEM 
OF THE ACTIVITY 


As higher levels of skill are attained, the sensory channelling of the 
information is changed. The first stages of such change are preceded by 
the recognition of the appropriate locus from which the information is to 
be derived. Such loci can frequently be indicated by the experimenter (or 
an instructor) and can be described verbally where the visual channel is to 
be used. Even when the locus has been recognised and attended to, two 
further stages of development occur: first, receptivity in the channel has 
to attain the correct ‘set’; and second, the subject has to achieve the appro- 
priate perception of meaning (as indicated by Welford (1958), chapter 2) 
from the stimulus. Examples of the first stage occur in ‘fine’ work, e.g., 
watch making or hosiery linking, where the work cannot be effectively 
commenced until the ability to maintain near-fusion has been achieved, 
and of the second in wood screw making, where the appreciation of indica- 
tions provided by the swarf coming off the screws is required. 

One of the most important features of improving skill is the change of 
sensory channel to one which either will provide the information mort 
immediately, or will free an otherwise overloaded channel for the reception 
of other information. The commonest example of such change is the us¢ 
of proprioceptive channels instead of visual channels, and this can be 
observed in many ordinary activities. For example, in learning to ride 4 
bicycle, there is an early tendency to watch the feet to ensure that they are 
on the pedals, but vision is also required for steering, and no cyclist is safe 
until he has learned to control the pedals proprioceptively and thus to free 
the vision channel for watching the road. 

Spreading the perceptual activity in this way can contribute appreciably 
to speed of performance in industrial tasks. For example, in beet cutting» 
the fastest operators use vision to guide the picking up of the beet and; 

De ; 2 arr , F fo 
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less difficulty, which may have arisen, in the case of the mathematician, from 
bals what was more easily learned non-symbolically. 
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after cutting, place it aside ‘blind’ with the left hand while using the 
right, visually controlled, to pick up the next beet. Less skilful operators, 
who use vision for both picking up and placing aside, cannot use both hands 
simultaneously for these actions. 

Such changes may involve a readjustment of the total activity, and the 
recognition and use of quite different sensory cues. On the capstan experi- 
ment (Seymour, 1954) it was observed that, when attempting to operate 
the star wheel as fast as possible, subjects first determined the moment for 
reversing direction of movement by the ‘bump’ of the slide coming up 
against the stop. Later they realised that there was a slight click just before 
this point was reached and they reacted to this, with some increase in speed. 
Finally, however, the most proficient of the subjects, having formed the 
habit of standing in a constant position directly facing the machine, found 
that they obtained a sufficient indication of when to reverse the direction 
of the star wheel from the position of the arm itself, że., by internal infor- 
mation. By using this internal proprioceptive information, the speed of 
performance was improved. The importance of the kinaesthetic channel 
in motor learning has been rightly stressed by Gibbs (1954), and undoubt- 
edly the substitution of internally generated, proprioceptive information 
for extero-ceptive constitutes a marked and valuable stage in the improve- 
ment of Far + bu 

When the subject is attempting to improve performance by the (usually 
unconscious) substitution of proprioceptive for visual or other channels of 
information, there are recognisable steps by which the change is made. 
First, there is the objective exploration of the sensory field of the task and 
the recognition of associated cues. Except where this is specifically taught 
(as in modern analytical industrial training methods) the determination of 
the locus of the cue appears to be arrived at haphazardly, and few opera- 
tors realise that they have, for instance, given up using vision for elements 
of a task which were previously visually controlled. Secondly, there is the de- 
termination of what part of the local field to attend to. Next comes the 
selection of the appropriate channel for information, though this choice is 
not arrived at logically, but arises apparently from the success attending 
the use of the particular channel. Along with the choice of channel comes 
the determination of the appropriate level of discrimination in the channel. 


STAGE 3: ATTAINING THE RIGHT ‘SET’ IN THE SENSORY CHANNEL 


Before any activity in the performance of a task can be adequately con- 
trolled, it is necessary for the sensory channel to attain the right ‘set’, ie., 
the appropriate state of adaptation. The majority of industrial tasks require 
a ‘set’ which is within the range of normal experience and such as is used 
in everyday life. Some, however, demand a fineness of perception which 
is outside normal experience, and in such cases the attainment and main- 
tenance of this ‘set’ constitutes an important stage in the acquisition of skill. 

Examples of this, as mentioned above, are to be found in watch making 
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and hosiery linking. In the latter, it is quite impossible to perform the 
operation until an abnormally high level of vision is attained. Beginners 
usually fail to maintain this—even if they can attain it—for long enough 
to link one stocking; and, unless special methods are adopted, they may 
spend weeks before accomplishing the task for the first time. Another 
example occurs in sewing needle inspection, where beginners cannot per- 
ceive tactually the eccentric roll of crooked needles, and no progress is 
possible until the appropriate ‘set’ of tactual sensitivity in the index finger 
has been attained. Again, in the capstan experiment (Seymour, 1955) errors 
were very common until the subjects had attained the correct kinaesthetic 
sensitivity for controlling tool movement, and an important feature of the 
acquisition of skill was the development of this sensitivity. The advantages 
gained by isolating perceptually stringent elements on the part method 
appeared to arise from the quicker attainment of this ‘set’ with the more 
frequent, less interrupted, repetition of the essential element under con- 
ditions where knowledge of results, both in terms of success or failure, and 
in terms of time, was immediately available. 


' The development of the correct ‘set’ in any sensory channel interacts 
with the development of channel selection, since frequently the change 
over to a difficult channel cannot finally and regularly take place until the 
sensitivity in the new channel is adequate, e.g., in knitting and reading 


occasional glances at the work are necessary until the kinaesthetic control 
is fully established, 


The different lengths of time required for acquiring the ‘set’ of sensory 
control on different elements of a task constitute an important factor in 
the varying periods required for attaining quasi-stationary level of per- 
formance on particular elements. It has been shown on a variety of tasks 
that clement times do not improve at the same rate (Seymour, 1954a) and 
that the greater the perceptual load in an element, the greater the contri- 
bution which improvement in that element makes to overall improvement: 
It would appear that the attainment and re-attainment of the correct ‘set’ 
is a selective process, and that the number of repetitions required to ensure 
correct performance is affected by the degree of abnormality of the ‘set’. 


How such selection and re-selection of the correct set is attained is not 
clear. That it is a function of adaptation would seem certain, and it may 
well be that some sort of ‘resistance’ in the sensory circuit is brought into 
play to attain the appropriate sensitivity. Such a process would account 
for the fact that the ‘set’ is attained more rapidly (ż.e., with less repetitions) 
when a difficult element is repeated in isolation rather than as part of a 
whole task, because under these conditions any such ‘resistance’ woul 
not be interfered with when the element was immediately repeated, where- 
as, if other different elements are interspersed between repetitions, the ‘set’ 
is more likely to be lost. Again, when an element is repeated in isolation, 
knowledge of results can be more immediately associated with the activity 


and provide feed-back information from each repetition (Seymour, 1955)- 
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STAGE 4: USING INFORMATION MORE EFFICIENTLY 


With practice, the information derived from a task through the senses 
tends to be obtained with increasing efficiency, attention being directed 
more exclusively to the essential cues while others are ignored, and reception 
of information being timed better in relation to action so that the latter is 
not delayed by the former. 

All perceptual activity in skilled performance leads ultimately to decision 
making. This is true whatever the channel by which the information be 
Der hits visual, as in positioning tobacco leaves for cigar making, 
tactual, as in needle inspection, or kinaesthetic, as in tool control on a 
lathe. The processes in this perceptual activity have been considered by 
Crossman (1956) under five headings — plan, initiate, control, terminate, 
check. As skill develops, not only may the sensory channel for deriving 
particular information from the task be changed; channels may also be re- 
arranged for serving each of these five purposes. Plan tends to remain a 
visual activity, but control becomes more often a proprioceptive activity. 
Check, in initial stages of skill, is usually visual, but this part of the 
perceptual process tends to improve most, not so much by faster visual 
recognition of completion as by the substitution of kinaesthetic feed-back 
for visual assurance. In this way the operator knows by the feel of doing 
the job that it is going to be satisfactorily done. This recognition of the 
successful outcome of an action from the sensation of performing it is 
apparently an experience shared by athletes in field events. 


STAGE 5: STRUCTURING SENSORY-MOTOR PATTERNS 


Once the appropriate channels, and the ‘set’ in these channels, have been 
determined—albeit unconsciously—the operator in acquiring skills begins 
to establish a new and more permanent sensory-motor pattern. The two 
aspects of such a pattern are inter-dependent; the change in sensory chan- 
nes may often necessitate a change in movement pattern; again, a change 
in body member used to execute a movement (i.e., use of second finger, 
instead of first, and thumb to grasp) will involve a change in the locus of 
the sensory cue. The greater the variance in either sensory or motor 
activity, the longer the time before a consistent pattern is attained, and 
likewise the less the variance the smaller the scope for improvement. 

It is not possible to say whether the stabilisation of the sensory chan- 
nelling predetermines the movement pattern, or vice versa. It has been 
shown (Montpellier, 1935) that the pattern of a movement changes with 
speed and practice, and it would appear (Seymour, 1959) that the speed 
of performance is affected by the selection of the body member and its 
movement by selecting particular muscle groups to innervate. At the stage 
of skill being considered it suffices to say that a steady pattern of related 
sensory-activities and motor actions is established. 

This pattern is developed into a ‘structure’, but not without some tem- 
Poral adjustment. Such adjustment consists primarily in providing infor- 
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mation slightly in advance of its use.* The structure patterning is thus 
arranged to provide the most satisfactorily temporal relationship between 
the intake of information and its use. The visual information required for 
grasping an object prior to picking it up is often most conveniently obtained 
before the hand reaches it, and it is not uncommon for the glance of a 
skilled performer to have left the object before the hand grasps it. This 
temporal patterning, and the fitting of perceptual activity ‘inside cycle 
time’ of movement follows the spatial patterning by which cues and 
movement are located in space. Special attention has been given to the 
organisation of activity for visual perception, and experiments on visual 
fixations have been reported (Crossman & Seymour, 1957). 


STAGE 6: DIMINISHING CONSCIOUS ATTENTION 


Once the pattern of skilled performance has been determined both 
spatially (in terms of consistent repetition of body member movement, 
muscle group innervation and location of proprioceptive cues) and tem- 
porarily (in terms of the consistent time relationship of, events, i.¢., rhythm) 
its variability is decreased, and repetition is increasingly precise and con- 
stant. Where small changes in the task itself occur, they are anticipated 
and the appropriate additional response selected and employed with a 
minimum of interruption. 

Although after this stage little overt change may occur, the internal 
organisation of the skill may still be maturing. A final integration of 
performance occurs when the operator ‘triggers off’ a whole series of 
responses to single signal (as when the driver depresses clutch, engages 
gear and operates accelerator as a series of activities ‘triggered off’ on 
receiving the signal that the traffic lights have turned to green). Such 
‘triggering off’ occurs frequently on industrial tasks and is a stage reached 
usually with the attainment of proprioceptive current control. There also 
occurs at this stage a psychological change in the organisation in so far as 
the incoming information begins to ‘short circuit’ the stage of conscious 
attention and gives rise to appropriate action unconsciously. This degree 
of control seldom arises until roprioceptive information has been_substi- 
tuted for visual, and is exemplified by the performance of a person knitting 
and reading at the same time. 

The way in which the organism deals with the information under these 
conditions is difficult to understand, but it would appear that the performer 
continues to ‘trigger off’ a series of movements, the completion of each of 
which constitutes the cue for the next. While this goes on, incoming 
information is ignored, unless it is unexpected, as when the knitter stops 
and looks at the knitting because of a knot in the wool. 

There is thus developed a ‘control by exception’ whereby the pattern of 
movement recurs if information matches expectation, but when the excep- 
# Or considerably in advance, if the task demands it. For example, in aircraft plotting, the 


i ion is taken in auditorially by earphone, stored till it is required for visual contro! 
uF the plot ad then stored till it is used for kinaesthetically controlled movement. 
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tional occurs conscious attention—and usually vision—are switched back 


to the task. 


In industry this stage of skill is sometimes referred to as ‘experienced 
workers’ habit’ in contra-distinction to ‘experienced workers’ speed’. The 
latter, attained with conscious attention, may be as fast as the former, but 
is seldom so consistent and presumably involves more ‘effort’. 
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Some Implications of Rationalised 
Production * 


By LISL KLEIN 


Production Engineering Section, Imperial College, London 


BOUT a year ago the Department of Scientific and Industrial 
A Research published a case study of the introduction of work study 
into a small firm. The situation described in this (Dalziel and 
Klein, 1960) was a fairly turbulent one of rapid change and severe prob- 
lems. When the case study was nearing completion it was decided that 
a parallel study should be made, to investigate the ‘human implications 
of work study in a stable situation. Such a situation should have two 
characteristics, First, it should be one where work study had been estab- 
lished for some time and was not being newly introduced; secondly, it 
should be one where work study did not appear to be causing unusual, 
or at least not unusually dramatic problems. A large engineering firm on 
the outskirts of London was found which answered these two require- 
ments. Also, it seemed to be fairly typical of the engineering industry. 
But it became clear almost at once that in such a situation the impact 
of work study could not be precisely assessed. For one thing, work study 
is not a unitary activity. Many techniques which are used to simplify or 
measure work are grouped together under the general title. In ‘Light 
Engineering Ltd.’, as we have called the firm, there was a large produc- 
tion engineering department which was concerned with developing 


products and methods; there was a time study department which measured 
the time needed for the different operations in the workshops and used 
the information as a 


basis for incentive payment schemes and also for 
estimating costs and planning production. These two activities add up to 
what is commonly called aids study. However—and this is the second 
and bigger problem—how were their effects to be isolated? Technically 
it was almost impossible, and it was, in any case, pointless to try. 

To give an example of the technical problem: it would have been 
interesting to discover whether people were made nervous by being timed 
with a stop-watch, since it was often alleged that nervousness during a 
time study would affect their working performance and that this in turn 
would ee the piecework values resulting from the time study. One 
young girl in particular was said to get flustered during a time study, but 
when asked whether it worried her she said, “No, it doesn’t bother me 
at all. But you have to be careful how you put them in the jig—you 
might do it wrong.” In other words, any anxiety she felt was caused by 


i iven to the Occupational Psychology Section of the British Psychological 
RE w Tune, 1961, at a meeting held at Birkbeck College, London. 
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the fact that someone of relatively high status was watching her, and not 
by the fact that he was timing her with a stop-watch. There is some 
information here about attitudes to authority, but none at all about attitudes 
to time study, and the two need not necessarily influence her performance 
in the same direction. 

More important than the technical difficulty was the fact that it makes 
No sense to try to isolate the effect of one or two random items in a whole 
complex of policies and techniques, the end-result of which is a rationalised 
production system. Time study and methods engineering were a part— 
and a very well integrated part, so that people had difficulty in thinking 
of them separately—of a very comprehensive system of rationalisation, 
under which the work content of the product was sub-divided, work was 
arranged in logical sequence, production was planned and controlled, costs 
were estimated and controlled. Inevitably, and with limited tools, one 
had to look at the whole system. This is not a matter for regret, and it is 
not a reason for abandoning the investigation. Kicking and screaming 
one is dragged into accepting complexity as a fact of life; that the more 
precise and refined tools available to the social scientist are not capable 
of measuring it is no reason to pretend that it does not exist or is not 
important. It does mean, however, that one’s conclusions can only be put 
forward tentatively, as suggestions, 


THE FIRM 


Light Engineering Ltd. was one of a large group of companies and 
employed altogether about 4,000 people. As the pseudonym suggests, it 
Beane ight engineering products, making fairly small batches of 
a large variety of components. It was divided into two factories, one of 
them making about 4,000 components, and the other about 14,000. Each 
factory was divided into a machine shop and an assembly department, 
and each had a number of service departments which at senior level were 
common to both factories. 

The fieldwork was concentrated on the two machine shops, ‘where 
machines were grouped into machine sections, usually according to the 
type of machine. In the machine sections there were a number of machine 
setters, each of them responsible for about 5 or 6 machines and operators. 
About 1 in 10 of the machine setters were selected at random, and the 
machine setter himself, and everyone who had anything to do with the 
group of machines for which he was responsible, was interviewed. This 
included the operators who worked those machines directly, the super- 
visors and production managers above them, and the ancillary staff and 
functional specialists whose work impinged on them, directly or indirectly. 
These were time study engineers, method engineers, inspectors, checkers, 
bonus clerks, process planners, machine planners, production control staff, 
progress chasers, up to and including the heads of the various departments. 
As a result interviews were held with 9 setters, 43 operators (out of a 


24 SOME IMPLICATIONS OF RATIONALISED PRODUCTION 


population, in the machine shops, of about 500), 54 supervisory and 
ancillary staff and 15 senior managers. This gave an inverted pyramid 
with a much higher proportion of people being interviewed at the top 
level of the organisation than at the bottom. The interviews were free and 
unstructured, with as few questions as possible being asked, and lasted 


anything up to two hours. The material obtained was therefore mainly 
descriptive. 


THE INTERVIEW MATERIAL 
(1) Line Management and Functional Staff 


A brief summary of the interviews has, of course, to be very limited 
and over-simplified. Those with line management and the functional and 
ancillary staff covered virtually the whole range of the firm’s activities. 

The organisation of the firm’s production was complex and difficult. 
Sales orders were analysed into the various components required, and the 
different operations needed for ‘these were scheduled on to particular 
machines. The main reason for the complexity of production scheduling 
was the large variety of products, each consisting of a number of com- 
ponents and operations, so that, as one supervisor grumbled, “there are 
3,700 jobs in the capstan shop alone”. The plan was based on an estimate 
of the capacity of each machine, compiled from time study figures of how 


long operations should take, past bonus earnings (i.e., actual output) and 
records of machine stoppages. Planning and organising production was 
made difficult by the economic 


f ‘ conditions prevailing at the time, since a 
credit squeeze made it necessar 


i ry to keep stocks of materials, tools, and 
work-in-progress as low as possible. This meant that only minimum-size 


batches could be made, and the shorter the batch the more frequent was 
the need to re-set machines, and the greater the call on planning ability 
tools, and services. There appeared to be frequent crises, and the problem 
of deciding optimum batch-size preoccupied many people. In addition, 
the company’s reputation was partly founded on quick customer services 
so that it was legitimate to interrupt programmes for urgent orders. Rush 
and pressure were therefore the keynote, particularly for supervisors, but, 


on the whole, the various problems were kept at a tolerable level by good 
informal relationships and flexibility of organisation. 


As well as the planning and control of everyday production, staff were 
concerned with the introduction of new products and processes. Innova- 
tion was continuous rather than sporadic and dramatic, and consisted of 
two kinds of activity: in a forward direction new products and processes 
were planned and introduced through a process planning department; 
and in a backward direction method engineers were responsible for modi- 
fying and improving existing products and processes. ` Both activities yer 
affected by a shortage of trained engineers, and a great deal of technica 
skill and ‘know-how’ was required of production supervisors, although on 


paper these should now be supplied by the specialist departments. There 
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were, in fact, many signs that at management level the process of rational- 
isation was not complete, showing the usual problems associated with 
changing skills, insecurity, and the relationship between those directly 
responsible for production and experts. 


(2) Operators 

In the machine shops themselves, among the operators, the content of 
the interviews was very different. Their preoccupations centred to a very 
large extent around time study and the incentive scheme, and even when 
they did not have expressed attitudes to it, it was clear that the mere fact of 
being on piecework was a dominant factor in their working lives. 

One important topic was the question of how to achieve a good piece- 
work price. This included the relationship with the time study engineer, 
where the difference between role relationships and personal relationships 
showed clearly. A man could say in the same breath, “He’s all right— 
mind you, I’m not sticking up for him, nobody likes a ratefixer.” It also 
included much discussion of the time study techniques and of ways in which 
to make sure of a reasonable price: either in the way one behaved during a 
time study, or in the way one did the job afterwards. The more daring or 
amusing devices for doing this were ‘fiddles’, others were so much a part 
of everyday life that people were hardly conscious of them any more. The 
question arose of what personality characteristics this demanded, and what 
happened to prices if jobs were timed on people who did not have them: 
people who were new and inexperienced, or nervous, or had some other, 
stronger motivation. The same characteristics were required for disputing 
prices if they were not satisfactory, and people discussed disputes over 
prices, and the different interests which had a bearing on them. 

. The second important topic was the level of earnings. It was in some 
ways more important because the occasions on which one was timed were 
relatively rare, while on piecework earnings are a constant preoccupation. 
Piecework prices were only one factor influencing the level of earnings: 
others were the degree of response to the incentive situation, and the cir- 
cumstances of production. 

On the one hand there was much talk about a ceiling to earnings, and 
why output had to be kept within certain limits; about how to record one’s 
output in such a way as to counteract the effects of ‘tight’ and ‘loose’ prices 
and hold-ups in the flow of work, as well as to give oneself some freedom 
and elbow-room. Manipulations in the booking of work were a second 
major category of fiddle whose main function seems to have been to give 
the operator some control over his working situation. i 

On the other hand, and this was a major factor in determining earnings 
in a situation of small batch production, there was concern about the con- 
ditions of production and about whether one got good jobs. Short produc- 
tion runs, favouritism in the way work was allocated, hold-ups, flaws in 
thé co-ordination of tools and services, all limited one’s ability to make 
bonus, and these constituted a big part of the operators’ conversation. 


Sn -_ jé 
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CONCLUSIONS 
(1) The Job Image 

We come here to the first rather more general conclusion which the 
material suggests. People talked about ‘good’ and ‘bad’ jobs. In this situ- 
ation a ‘good’ job was one where the price was good, one which was not 
subject to a great deal of tool trouble, one with a long production run. One 
woman said, “I’m on a good job at the moment. When I say it’s a good 
job I mean they’re clean, they’ve been well inspected, there aren’t a lot 
of burrs to catch your hands.” This is perhaps a surprising definition of 2 
good job. It seems, therefore, that one effect of organising production in 
this particular way was to define the operator’s job for him, to influence his 
perception of what was ‘a job’. 

There is a second lead to this: a considerable amount of technical change 
was going on in the firm, but there were very few signs of any resistance 
to it, and very few comments from the operators about it. The reason is 
fairly simple: when the company introduced a new product, for instance, 
there may have been substantial problems—in translating the original idea 
into practice, getting drawings out, getting quality standards right, co-ord- 
inating tools and materials, not letting current production suffer while the 
new product was being integrated with it, getting the foreman’s acceptance 
for all the upheaval; but none of this touched the operator. By the time it 
reached him a new product had been broken down into discrete operations 
like any other product. There may have been a hole of different dimensions 
to drill in a different grade of metal, but essentially he was still drilling holes. 

Similarly, with new methods: if the method department devised a new 
way of doin ; something, combining or changing the sequence of opera- 
tions, using different tools or different jigs, given that his perspective of the 
job was limited to the immediate job cycle, this again reached the operator 
as a new job and not as a changed method. The fact that it required a new 
time-studied price also helped to bring it within this definition. There was 
much talk about new jobs, but hardly any about changed methods, and 
1t 1s not possible to tell which of the ‘new jobs’ were ones which a methods 
engineer or a foreman would have regarded as old jobs being done in 4 
different way. 

When firms are very active about such policies as joint consultation, ex- 
plaining balance sheets to employees, showing them the use to which 
products are put, they probably succeed in widening people’s perspective to 
some extent. But this is essentially outside the structure of the situation, 
it is not inherent in the job itself, and this may well be why the stimulus 
has to be continually renewed, and why there is so much disappointment 
with this type of policy. 

(2) The Role of the Operator 


In this particular firm there was very little of this type of activity. Per- 
sonnel policies were aimed at providing a good general background of job 
security, pensions and good wages, but not at stimulating participation; it 
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was an impersonal kind of firm. It was not surprising, therefore, to find 
that the firm as such had made very little impact on the operators and that 
they were not interested in it. An assessment of their attitudes to the firm 
(on a five-point scale) showed that the overwhelming majority, adding up 
to 92 per cent, were either mildly favourable or neutral. A typical comment 
was, “They’re fair enough. The money’s good. As long as I can earn my 
living l’m not bothered. I come to work, then I go home and I forget all 
about it.” Or, a comment about the factory superintendent, “He doesn’t 
get in my way and I don’t get in his. That’s how it should be.” The most 
requent comment about the firm and the main reason for liking it was 
that they gave one a feeling of independence, they left one alone to get on 
with the job, they were not breathing down the back of one’s neck the 
whole time. 

And this is a pointer to the second more general conclusion which the 
material suggests: it is that the technical and organisational set-up produced 
or selected the kind of person who most easily and with least stress to him- 
self fitted in, and that the appropriate characteristics of such a person could 
be identified: he was independent, did not like people in authority to take 
too close an interest in him, was confident vis à vis those in authority, either 
as a strong individual or deriving strength from his union, not too much 
interested in the quality of the product, or too conscientious about tools. 


These were the characteristics he needed in order to like being on piece- 
work; they were also the characteristics he needed in order to behave appro- 
priately during a time study, to challenge prices where necessary, to regulate 
the level of his performance and to optimise the way he booked his work. 
There was, indeed, an assumption on the part of top management that the 
workshop was entirely peopled by this kind of person. This was implicit 
in their assumption that operators would challenge prices and would ensure 
that tight prices did not get established, and also in their assumption that 
complaints procedures would reveal grievances. In fact grievances, both 
about prices and other matters, were quite often not pursued. This may 
be another aspect of independence. Really pursuing grievances to a con- 
clusion possibly requires a greater degree of involvement with the firm 
than most of the operators wanted. 

Of course, this is over-simplified and the system was not entirely self- 
selecting. There were people who did not fit in—a minority who wished 
for more personal contact with management, people who would rather not 
have been on financial incentives, who would like to have been involved 
with the firm, and in particular who would like to have paid more attention 
to quality or to the up-keep of tools than the pressure of being on piecework 
permitted. People brought into the situation attitudes and values which 
they had acquired elsewhere, but the pressures of the situation were to en. 
courage a particular kind of behaviour and attitude and discourage other 
kinds of behaviour and attitude. 

People who were like the stereotype of the ideal pieceworker describ, ä 
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were consistent about it, and this expressed itself in many ways, not all e 
which were liked by management. Take, for example, the issue o 
inspection. On piecework there is an obvious conflict rie pee! 
and quality. The more the operator wants to make, the p a as 
let quality go by the board, and rely on inspectors to reject faulty pieces. 
The people who responded in the intended way to the incentive situation, 
who said flatly that they wanted to make as much money as ‘ma = 
also people who wanted absolute standards of inspection, ea m 
outside. They were very annoyed if an inspector was not sure whet n 
something would pass or not, or if an argument developed about be er 
it would pass. In practice inspection standards were quite often not abso- 
lute. If a batch of material was proving difficult, or if a machine was a 
turning the pieces out exactly to specification, the inspector would go to oe 
assembly department and quite often find that they could still be used. In 
other words the system was not wholly rational. One talks about ration- 
alised production but it very often is not as rational as all that. There was 
a difference therefore between what was expected of the operator when the 
system was working perfectly, and what was expected of him when it was 
not. Indeed on the question of quality there was an interesting conflict 
between industrial and social values. It is perfectly rational for industry 
to aim at the minimum quality which will do the job. But the wor 
“quality” also has social values attached to it, so that where operators are 
paid only for quantity of output those operators who share the social values 
are in a situation of conflict, while those who do not share them, and who 
really produce to the lowest quality standards they can get away with, wi? 
social—and management—disapproval. There was, therefore, some we 
flict between the demands of the operator’s work role and other socia 
values, but within the work role itself, the demands were consistent: RE 
should perform a short-cycle operation as quickly as possible, look after his 
own interests in the piecework situation, and not concern himself about 
anything else. . 
For Peil and line management the position was quite different- 
The whole weight of running the production system and organising inno- 
vation was carried by them, and there was some truth in the comment» 
“The only person who isn’t worried or driven nowadays is the operator 0? 
the machine.” Whether they liked the firm or not they were more involve 
with it, by which is not necessarily meant a strong emotional involvement, 
but the fact that they knew more of what went on and took a greater interes 
in what went on. D r 
That this was not merely due to different personality characteristics i 
suggested by the checkers. These were the men who counted or weig J 
what the operators produced and thus recorded the quantities of work er . 
ing through the workshops. They were not selected on any different ba A 
than the operators, they had low status and were hourly paid, and bag ae 
no reason to think that they were more intelligent than operators. In fa : 
quite often a newcomer who was not thought to be capable of working 
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machine was put on to checking. However, the range of what they talked 
about and their interest and understanding of production problems were 
very much greater than that of the operators. 


G) The Two Cultures 


And this leads to the third tentative conclusion, which really follows 
from the other two: it is that, by limiting the operators’ perceptions of 
their jobs and selecting particular characteristics in operators, the system 
produced two separate societies, the operators and the rest, with entirely 
different values, different codes of behaviour, different interests and different 
preoccupations. The gulf between them was substantial and was increas- 
ing, because the skills required for operating and even setting machines were 
growing less and those required for running a shop were growing greater 
and becoming different in kind. The skills required for managing a shop 
were becoming more intellectual and less technical and the company was 
beginning to employ graduates as foremen. Therefore the chances of pro- 
motion were becoming substantially smaller. 

It is entirely a matter for argument whether the operators’ response to 
this situation is regarded as a healthy and natural independence shown by 
people who know where their interests lie, or one of unhealthy dissociation 
and apathy. Nor can one know whether it was ever different, and what 
weight to give to the nostalgia expressed by a number of managers, particu- 
larly inspectors and line managers. People have always said that workers 
are not what they used to be, that they used to be more interested in their 
jobs. It may not be any more true now than ever it was. But it seems at 
least possible that there has been a process of adaptation to rationalised 
production systems, according to which people no longer regret the loss of 
what were known as craft skills, but have come to perceive their working 
situation differently and tend to dissociate themselves from it. If this is so, 
then a similar adaptation could be expected to take place in other spheres 
of work to which rationalisation may be extended—at higher levels of 
management, or within specialist departments, or in non-industrial work. 
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An Investigation of Process Control Skill 
By J. SPENCER 


Unit for Research on Human Performance in Industry, Department 
of Psychology, University of Bristol 


INTRODUCTION 


OR the past fifty years or so, industry has employed men variously 
F called process-men, process-hands, or process-operators. Until recently 

they have been in the minority and confined chiefly to the petroleum 
and chemical industries, but today men employed on process-work are found 
in nearly all major industries; and it appears very likely that they will 
represent a rising proportion of the future industrial labour force. This 
makes it important to study the types of skill that are involved in process- 
work, because, as Welford (1960) and Crossman (1960) point out in their 
discussions of automation, there seems little doubt that process skills are 
not clearly related to any of the well-known and traditional craft skills- 
One obvious difference is that both in the display of information and in the 


execution of process decisions the process-man is dealing only indirectly 
with his raw material. 


were most predictive of process efficiency. 
The Investigation to be descri 


and is an attempt to study a simple example of this type of skill in the 
field. In particular, i igation ai i 


aspects of performance. On the other hand, 
is important to try to discover if this is due to t 


is too simple or closely-prescribed in its operating procedures for difference 
to occur or being so difficult that natural s 


occurred in the past history of the plants operation resulting in a uniformly 
high degree of possession of skill by those studied. 


DESCRIPTION OF THE PLANT INVESTIGATED 


p : iy ; Fe il 
lant consists of a brick building housing a battery of centrifuga 
sae Ed sue switch gear. Outside this building are the large settling 
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tanks, and nearby is a small office used by the operator for telephoning and 
paper work. 

The plant operates in the following way. The feed to the unit is a light 
fraction of crude oil obtained from the distillation benches. The feed con- 
tains impurities which are removed by the plant in a two treatment process. 
The first treatment consists of mixing the feed with a wash-fluid which 
removes the impurities but introduces side effects which are corrected by the 
second treatment. In this the partly treated feed is mixed with a neutralising 
fluid after which the purified feed is pumped to the tank-farm. 

The wash treatment is completed in two stages. The impure feed is first 
mixed with wash fluid by a pump which delivers the mixture to a settling 
vessel which is a large tank. In this vessel the two liquids slowly separate 
into two layers due to their different specific gravities. The separated and 
partly washed feed is drawn off by the mixing pump of the second wash 
stage, which latter is a repetition of that just described. Similarly the neut- 
ralising treatment is composed of two successive stages identical in design 
to the wash stages. 

Automatic controls are provided which stabilise the level of the separa- 
tion surface in the settling vessels and proportion the amount of chemical 
re-cycle. Chemical re-cycle means that instead of the chemicals going 
straight through their respective vessels to waste, a fraction of the spent 
chemical is returned back to the pump which originally delivered it to the 
settling vessel. 

The plant possesses considerable lag in response to changes either in the 
impure feed or in wash flow. It is approximately 2 to 3 hours under normal 
running conditions. And, in the opinion of one operator, if the levels in 
the settling vessels become seriously disturbed, it may take up to two or 
three days for the unit to settle down. 


THE OPERATOR'S JOB 


The unit runs continuously, each day being divided into three eight hour 
shifts. During a shift one operator is in control. His work can be classified 
broadly into four aspects : 


Recording, Maintenance and Technical Liaison 


Three of the four activities which comprise the operators’ job are (i) the 
recording of plant behaviour, (ii) simple maintenance and (iii) technical 
liaison. None of these is very demanding on this plant because it is physi- 
cally small and technically simple. 

Recording is limited to keeping a plant log of pump running times, flow 
changes made and so on. Inspection of the plant for recording purposes 
requires little time and effort because the plant is all at ground level. 

Maintenance is very slight because fitters are employed to look after the 
automatic controls and electricians are responsible for pump motor repairs. 
The official requirements demand little more than cleaning sight-glasses on 
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flowmeters, keeping the pump-house floor clear of oil or fluids and periodic- 
ally freeing hand-wheel valves. 

Technical liaison is occasionally necessary with one or more of five 
other departments or officials in the refinery. However the rate of com- 
munication along any of the five channels is low, and generally consists of 
perhaps two or three brief checks with each of them during a shift. 


Process Monitoring 


The fourth aspect of the job can be called process monitoring, and basic- 
ally this requires the operator to reduce a varying high proportion of im- 
purity in feed to the unit to a constant very low proportion in the output. 
As an example of a control task this would represent a very simple form 
but for the fact that there is no direct measure of the proportion of impurity 
in the feed to the unit. With this constraint the operator achieves a degree of 
control only by reference to a measure of impurity obtained after the first 
stage of wash treatment. This takes the form of a qualitative test (referr' ed 
to hereafter as the Q-test). A small sample of the mixture fed to the second 
settling vessel is tapped into a test-tube. A simple reagent is added and by 
noting the presence or absence of a colour change in the reagent the opera- 
tor decides whether or not a sufficient wash is being given to the impure 
feed. Officially a test should be carried out every thirty minutes, but 
operators vary according to the state of the unit, making more frequent 
tests when the plant is disturbed. á 

If a colour change occurs the test result is positive which means that in- 
sufficient washing is being given to the feed. The operator corrects this 
condition by increasing the flow rate of wash fluid. A second test then 
shows whether the correction was sufficient or not. The actual chemica 
effectiveness of the wash treatment is affected by the rate of flow of fee 
to the unit, the rate of flow of wash fluid and by the ambient temperature 
of the plant. Consequently precise adjustment of wash fluid to give cor rect 
treatment and minimum waste of wash chemical is by no means simple. 

The flow of neutralising fluid is not critically related to the flow of wash 
fluid and normally the operator merely adjusts the hand-wheel valve occa- 
sionally in order to maintain the rate specified by the Process Laboratory: 
Only if he has to make a very large alteration to wash flow is he permitte 


to alter the neutralising fluid flow and he must inform the laboratory when 
he does so. 


INFORMATION COLLECTED 


For the purposes of this study, during every shift hourly records were 
made of feed, wash and neutralising flow rates in the unit, and the results 
of Q-tests made at the same time as the recording of flow rates. In addition 
the proportion of impurity in the feed to the unit was measured once pen 
shift by the Process Laboratory and recorded. The type of crude oil (4.€- 
its geographical source) from which the feed to the unit was distilled w45 


_ = 
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recorded together with any mishaps or other events not covered by the hourly 
recording of conditions. 

Recording commenced on 4 May, 1959, and continued until 26 October, 
1959. Engineering apprentices were kindly made available by the company 
to perform observation and recording duties. 

The aim was to obtain for each operator a sample of 21 shifts equally 
divided into day, afternoon and night shifts. Various operational exigencies 
made it impossible to obtain this ideal sampling within a reasonable period 
and the distribution of samples actually obtained is shown in Table 1: 


TABLE I: SHIFT SAMPLES FOR OPERATORS AND SHIFT TYPE 


SHIFT OPERATOR TOTALS 
Ax B Cc D E 

Morning .. 9 7 6 9 8 39 

Afternoon 7 8 6 6 6 33 

Night 3 6 10 6 8 33 

TOTALS .. 19 21 22 21 22 105 


*Operator A was a spare man and did not therefore work on a regular schedule on the plant. 


RESULTS 


The description of the process and its control that has been given makes 
it clear that, in spite of the apparently simple nature of the process, the exact 
quantitive formulation of the correct relationship between feed input and 
wash flow is extremely difficult. And in the absence of continuous measure- 
ment of the absolute flow of impurity into the unit it is impossible to 
determine directly the efficiency of control. In order to study operator 
differences under these conditions, certain assumptions haye to be made. 

The first assumption is that the average of the eight hourly readings for 
feed flow, wash flow and neutraliser flow represents the best estimate of 
the operators’ choice of desirable running conditions for the shift. 

The second assumption is that the impurity content of the feed stayed 
constant during the shift. Then, by multiplying the impurity concentration 
by the average feed flow, one obtains a measure of the average flow rate of 
impurity into the plant for the shift. 

The question of the most likely relationship between impurity flow and 
wash flow was discussed with the Technical staff and in their view the 
assumption of a linear law was a reasonable one to adopt. Accordingly, the 
third assumption is that, other things being equal, the best operator will 
show the most direct relationship between impurity flow and wash flow 
over his sample of shifts, 7.e. as nearly as possible a one to one relationship 
between wash flow and impurity flow. 


34 AN INVESTIGATION OF PROCESS CONTROL SKILL 


Shift Differences 


In order to assess differences in control behaviour as between morning, 
afternoon and night shifts records for all operators were combined for each 
type of shift and three best-fitting straight line relations were calculated. 
For all three samples the line slopes were significantly greater than ZETO, 
but not different from one another. Hence there were no systematic shift 
differences. Such differences would not, of course, be expected on technical 


grounds. However the relationship did not show a one to one correspon- 
dence between flows. 


Operator Differences 


When a similar analysis was made for operators large differences were 
found, indicating that some operators used more wash per amount of 
impurity than others. Comparisons between operators showed that only 
between operators C and D were the relationships significantly different, 
the remaining operators giving slopes intermediate to those of operators 
C and D. The difference between these two may be illustrated by indicating 
the percentage increase in wash flow that each would adopt for an increase 
in impurity flow of 300%. For operator C, wash flow would be increased by 


20% and for operator D, by an increase of 200%. Obviously operator D 
approaches a one to one relation. 


However, it might be argued that the sampled conditions for different 
operators were not the same, and that if the actual relationship between 
impurity flow and wash flow were not linear, then different operators 
might necessarily differ, because they were operating on a different part 
of the relationship curve. To check this point the average flows of was 
and impurity were calculated for each operator sample. When the aver 
ages for impurity flow are compared as between operators, it was foun 
that operator A experienced significantly higher impurity flows than 
operators B, D and E. (t=2.58, 2.36, 3:55 respectively giving p <.02 >-01, 
<.05 >.02, <.01 >>.001 respectively, when n=38, 38 and 39). No other 
differences were significant. Hence we might expect A to show a contro 
relationship distinctly different from that shown by the other operators» 
but in fact he showed a relationship lying between the extremes. So it 
may be concluded that, with the exception of A, all operators were operat- 
ing over a similar range of impurity flows but showed different operating 
laws over this range; and the operating law characteristic of A is within 
the range of laws shown by his colleagues. The differences found a 
perhaps suggestive rather than conclusive, because only between opani 
C and D are slope differences significant. On the other hand, examinati?’ 
of the flows of wash and impurity for each operator sample (Table 2 
indicates that the small differences in impurity flow are accurately renee 
in wash flow differences. This is in spite of the rather gross assumptions 
involved in the comparison. 
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8. 
s FIGURE I: EXAMPLES OF PROCESS CONTROL BEHAVIOUR 
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(c) OPERATOR D, Shift 130 


MINIMISING WITHOUT OVERSHOOT 


Soo 


Aa — — ——— 
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TIME OF Day 
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(d) OPERATOR E, Shift 36 


CHANGE IN CRUDE SOURCES LEADING TO ANTICIPATORY OVERSHOOT 


| | 
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TABLE 2: AVERAGE IMPURITY AND WASH FLOWS FOR EACH OPERATOR 


OPERATOR 


Average Impurity x! LA 537.93 retin 
148.9 471.28 


T j 
Average Wash x2 o 576.63 | 515.43 
143.6 | 1315 


o ” 
No. of Obs’ns R 21 22 


x! In units of flow per hour. x? In gallons per hour 


Recording Periods 
_ Due to the intervention of the holiday period the records were divided 
into two main batches. 81 shifts were recorded during the months of May 
and June; 31 shifts were recorded during October. (The total is even greater 


than shown in Table 1 because records which were not sufficiently com- 
could be used for the present 


plete for the analysis described previously 

analysis.) A marked difference was apparent between the two batches. 
During the second period, all operators showed a consistent tendency to 
select wash flows which were exactly one tenth of the feed flow into the 
unit. No such consistency was to be seen in the first period. The extent of 
this difference is indicated in Table 3. 


H PERIOD CLASSIFIED ACCORDING 
H.) TO WASH (c.P.H.) 


TABLE 3: PERCENTAGE OF SHIFTS IN EAC 
TO THE RATIO: 


FEED INPUT (G.P. 


PERIOD OF RATIO TOTAL 
RECORD COLLECTION SSS ee —— 
<10:1 10:1 >10:1 varied* 
à 
May-June .. + e 53.0 2.5 1.25 99.9 
ai ot 16.1 64.8 3.2 


October 


*More than two wash flow changes during the shift, without any feed input flow change. 
table is based were examined by x* on a 
as similar for the two periods. 
ficant difference between the 
1 ratio was chosen 


The raw figures on which the 
null hypothesis that the distribution of ratios W 
The result showed that there was a very signi 
two periods due to the high frequency with which a 10: 


during the second period. 
(xX? =55-82, 2 degrees of freedom, p <-001) 
This confirms that a marked change in operating behaviour had occurred 
ained this on the 


between June and October. The Technical staff expl ; 
eriod the distillation bench supplying the 


grounds that during the first p ) : 
unit had been behaving very erratically due to complex chemical distur- 
o batches of records these 


bances. During the period between the tw 


| 
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disturbances had died awa 
of the second period. 


It is clear that operator differences during the second period were very 
much reduced, in which case the differences described under Operator 
Differences underestimate the full extent of the operator differences because 
those results were based on the total sample of shifts. On the other hand 
it is equally clear that differences between operators only became apparent 
when the process control conditions became abnormal. 


y to give the “more normal” operating conditions 


Frequency of Flow Changes made during Shifts 


An examination of the frequency with which Operators altered feed and 
chemical flows during shifts revealed that, for the total sample of shifts, 
the average number of changes per shift were as follows: (i) 0.32 feed 
changes, (ii) 1.34 wash changes and (iii) 0.32 neutraliser chan 


can be seen that such 
shifts. The average incidence of changes per operator per shift were as 
follows—operator A, 2.00; Operator B, 0.91; operator C, 1.13; operator D, 
1.953 operator E, 0.74. 

An examination of these averages to see whether the differences were 
statistically significant sh at operators A and D were significantly 
higher than B, C and E in the fre 


First Period 
OPERATOR G 


D E TOTAL 
Number of wash changes 22 37 II 70 
Number of shifts 13 16 14 43 
Second Period 
OPERATOR G D E TOTAL 
Number of wash changes 7 8 5 20 
Number of shifts IT 7 9 27 


X? = 10.79, 2 degrees freedom (first period), P <.o1 >.007 
y2= 2.12, 2 degrees freedom (second period), p <.5 >.1 


ERR c e I 
Tia Aa. Tet. 
A ET Se - 
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These results supplement those obtained from the examination of flow 
ratios. Operators differ under difficult conditions but not under easy con- 
ditions, and this difference applies both to the control position selected and 
to the frequency of control adjustment. 


Correction Threshold 


_ In the type of process contro 
Signals (i.e., positive Q-tests results) and 
themselves to an examination of what may be called the correction threshold. 
This threshold is defined as the magnitude of a corrective control adjust- 
Ment in response to an error signal, expressed as a percentage of the previous 


Control setting. It is assumed that the lowest correction threshold will 
represent the most capable operator providing that he produces a satisfactory 


correction as a result of his control adjustment. 
very record for the occurrence of a 


The method used was to study € c 

Positive Q-test result and record both the magnitude of the corrective wash 

flow changes and the level of wash flow before the change. The correction 
d expressed as a percentage. 


was then divided by the previous wash flow an 
The median of all the values so obtained for each operator was then recorded 


as his correction threshold and w 


1 studied, the discreet nature of the error 
of the control responses lend 


ere as follows: 


A B C D E 
OPERATOR 5 o o 
Correction Threshold 9.6% 70% 108% 57% 63% 
on thresholds merely reflect different methods 
, such that, for example, some operators 


rections, whilst others prefer to make a 


single large correction. If this is the case, a low correction threshold would 
Not necessarily indicate a sensitive operator (i.e., the man who could judge 
to a nicety the minimum adjustment needed to correct his process), and 


therefore would mean very little in terms of skill level. 
In the present case this possibility was checked by ranking operators for 


correction threshold an d for incidence per shift of positive Q-test results 
and correlating the rankings obtained. The correlation was small, positive 
and non-elgnifcant: Hence it seems possible that the threshold is in fact 
One measure of control sensitivity- A correlation on five pairs of data is 


however no more than suggestive- 


It is possible that correcti 
of control by different operators 
Prefer to make several small cor 


General Control Behaviour 
ift records showed 


On examination several shi c oral p 

Which suggested that operators Were aps co ee fow as 

distin j intaini patus quo from the previous shitt Four 
aintaining 4 £ q À 1 

Cr irom Jast 8 illustrated in figures Ia, Ib, 


p - ted behaviour are 
oo ae p height of the black line represents the wash 


flow level. The small + or — signs show the results of Q-tests applied at 
a time corresponding to their position along the abscissa. With the exception 


a temporal pattern of control 
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of figure Id there was no way of proving that the interpretations of the © 
behaviour are in fact correct. On the other hand, if they are not, why : 


should operators have behaved as they did without receiving instructions 
so do so? (The records contained any instructions received during the shift 
and in the cases illustrated none were reported. Neither were there any 
feed: flow changes which would of course necessitate corresponding adjust- 
ments to wash flow.) 


OPERATOR INTERVIEWS 


Some months after the collection of records had been com leted, four 
of the operators were separately interviewed about their work. The inter- 
views were carried out on the plant and were of an informal nature in 
that a series of questions was put to the operator during the course of a 
general discussion about the plant. The operator was told that any com- 
ments about the plant or his job were welcome and could be made in strict 
confidence. 

The interview material was studied to see how many specific items about 
his job each operator offered. The items mentioned were divided into two 
categories of information: ‘control’ and ‘technical’. Control information 
refers to i noticed by the operator and used by him to assess the 


TABLE 4: NUMBER OF ITEMS MENTIONED AT INTERVIEW 
CLASSIFIED BY ITEM CONTENT 


OPERATOR B C D E 
No. of Technical Details mentioned 2 2 2 9 
No. of Control Details mentioned S 7 2 
Total mentioned 7 6 9 m 


It can be seen that E was much superior to the other operators in technical 
knowledge about the plant but made fewest references to control deta! Hi 
The other three operators were similar in the quantity and type of informar 
tion given. Interestingly, E was the only operator who considered that hel 
enough technical information was provided about the unit, and he an 
resented any suggestion that he was merely an operator and eee 7 
not need to know much about the technical minutiae of his plant. ee 
tempting to suggest that these results reflect two approaches to je 
control. On the one hand, there is the operator who is very knowle es 
about the technical aspects of his plant and because of this knowledge 


| 


EL — — 


à Operators may be unable to achi 
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not have to look for odd symptoms in order to control it; his schema of the 
plant is a rational one. On the other hand, there is the operator who has 
only a vague technical knowledge of his plant and must therefore resort 
to a laborious process of correlating various incidental phenomena of the 
plant (e.g. ‘rattling’ in glass pipes, ‘sweating’ on outside walls of vessels and 
visible gassing in flow lines) with each other and with his supposed control 
activity. His schema is empirical and will include several ‘dodges’ and 
knacks’ relating to control of the process, some of which will be technically 
sound and some of which will be technically irrelevant. The ‘technical’ 
type of process operator will tend not to report knacks of control because he 
cannot rationalise them in technical terms, although he may nevertheless 
employ them. The ‘empirical’ type of process operator will report knacks 
because they are all he possesses by way of understanding the plant, and he 
will rationalise them in ways which are frequently quite incomprehensible 


toa technically-minded questioner. 


DISCUSSION 
that the major objective of this study 


Would be the demonstration of individual differences between operators 
performing the same control task. Such differences were found but 
occurred only under plant running conditions which the refinery staff re- 
garded as abnormal. Under normal running conditions there were no 
Statistically significant differences between operators in their control 


Chaviour. 
nother under normal running condi- 


. Had operators differed from one anot) 5 pal runn 
tions it would have been feasible to continue the investigation 1h order to 


relate control behaviour to the degree of success achieved. After this it 
Would have been possible to try to discover why one pattern, of control 
chaviour was better than another and hence to discover the critical features 
Of this particular example of process control skill. bs 
The fact that differences occur only under abnormal conditions leaves 
the significance of such differences open to considerable doubt. Two pos- 
sible explanations for these differences exist. The first is that they reflect 


diff illi trolling the plant and that they become more 
a ad ek RE conditions caused by abnor- 


Pronounc er the more ee 
ne it The second possible explanation is based 


malities in the feed to the unit. ) 
on the existence of the two to three hour plant lag. This lag means that 
he feed to the plant it will be two to three 


ifa sudden ch ta 
5 n change occurs 10 

ours before the output of the plant reaches a inane ue 

Consequently, if unusually large and frequent input © anges = g 

eve a steady condition. In the attempt to 

robably increase the 


ormal responses and so Pp! ) 
orse, even if one operator 


It was stated in the introduction 


achieve this they alter their n 


unsteadiness by their efforts. To make matters W SA 2 
: “ch the abnormal conditions he is 
were adopting a good strategy to as e QE, reer which the plant is 


unlikely to achieve success in an eig 
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taken over by the next operator who uses a different Strategy. This explan- 
ation disposes of any attempt to relate the control behaviour observed with 
the degree of success that it achieves. Finally, it is clear that even if the first 
explanation were correct the abnormal input conditions together with the 
fact that plant lag is a large fraction of the duration of one working shift 


makes it unlikely that a particular sample of control behaviour could be 


related to its final outcome with reasonable precision. 


The inability to interpret the results in a reliable way is very disappoint- 
ing but as a whole the study is extremely useful because it clarifies the mini- 
mum requirements that must be guaranteed for a successful field study and 
it suggests better methods of solving the problem of process control skill. 

The method of field study is time consuming and basically unreliable 
because firstly, only a small sample of operators is available on any one plant. 
Secondly, it takes a long period to collect a reasonable sample of shifts for 
each operator which is unsatisfactory because conditions may change during 


the sampling period as was found in the present study and because there is 


an increasing tendency to use evolutionary operation. This is an operating 


procedure in which different plant variables are systematically varied over 
small ranges with the aim of maximising output by a series of successive 
approximations. The very fact that this recently introduced technique is 


being adopted emphasises the technical difficulties of predicting the best 
relationship between plant variables. 


Even if the difficulties 
study of process control s 
tion: 

(a) continuous recordin 
include all control settings; 


(b) the number and characters of all lags in the plant must be known 


with sufficient accuracy to allow the efforts of an operator to be related with 
the output due to these efforts = 


(c) an adequate criterion of 


just described are overcome, a worth while field 
kill requires the following minimum of informa- 


gs of the principal plant variables, which must 


performance must be available. It must be 
such that for a given input condition of the independent variables and the 


desired output condition it is possible to calculate the required control posi- 
tions of the dependent variables, 

If these requirements can be satisfied it will still require advanced tech- 
niques of mathematical analysis unless studies are restricted to very simple 
plants. Consequently the Psychological analysis of process control skills 
will almost certainly proceed more rapidly if other approaches are tried. 
Two of these can be suggested in the light of the above remarks and of 
experience gained during the study. | 

For a direct study of control skills the experimental simulation in the 
laboratory of plants selected from industry seems to be casily the most suit- 
able approach. The benefits of such a method are obvious. An en 
dvantage is that the learning process can be studied as well as the contro 
haies of the fully trained operator. A difficulty involved will be the 
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case with which suitable subjects can be found who are prepared to spend 
sufficient time on the experiments. A possible solution to this would be to 
run the experiments as a full or part time job for the subjects. People 
obtained in this way are more likely to be representative of the process 
operator population than university students for example. 

A valuable field study suggested by visits to several plants would be an 
examination of the relationship between operating instructions and type of 
plant. The extent to which process control work is skilful depends very 
largely on two factors, which are firstly, the scope and precision with which 
operating procedures are defined in operating manuals and secondly, the 
complexity of the plant controlled which includes both the number of vari- 
ables together with their interactions and the number of process stages 
under the operators’ control. Both factors are found to vary over a wide 
range in practice and it would be extremely interesting to discover whether, 
for example, the simpler plants tend to be those with the most specific 
Operating instructions? The effect of this would be to stratify process jobs 
into two principal levels of difficulty, either very simple or very complex. 
This situation leads to considerable difficulties because if the difference in 
level is sufficiently large then it is difficult to fit men of varying capacities 
into jobs which are neither too simple nor too demanding. The implication 
of this situation might be studied by comparisons between related plants for 
variables such as sickness absence and job turnover. Information of this 
type is badly needed if future process work is going to be designed to suit the 
type of labour available. It would bap to answer the following question 
for example. Does the very close specification of operating instructions rob 
a process job of both skill and responsibility and hence also of appeal? Or 
is it the reverse condition that leads to greater turnover—considerable 


Operational freedom plus heavy responsibility? 


CONCLUSIONS 


It is concluded that a reliable interpretation 
vidual differences found in the investigation. 
Process skill is considered to be too time-consu 
tainty of the outcome, which is dependent on man i mate 
under immediate investigation. Consequently, alternative met $ s o 
tackling the problem of process skill are suggested. These a e a 
Marised as being of two types. The first consists of ape an ds igs 
tions of the acquisition and final performance of process skills on la oe 
simulations of tasks existing in industry. The second consists À ee 
studies to relate the complexity of plant under an operators’ con ele 
degrees of precision and comprehensiveness of the operating “ ae 
Provided for the operator. Combined with sickness de j A. 
Over data, such information might make it possible to en ing 
instructions in such a way that they form an eitich in 
demands of plant and the capacities of potential operators. 


cannot be made of the indi- 
This type of field study of 
ming in view of the uncer- 
y factors other than those 
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A Study of Pillar-Drilling in Relation 
to Age 


By K. F. H. MURRELL, P. F. POWESLAND and Ber FORSAITH 


Unit for Research on Human Performance in Industry, 
Department of Psychology, University of Bristol 


INTRODUCTION 


LOWING of sensori-motor performance with age has been demon- 

strated by several authors whose work has been reviewed by Welford 

(1959), and it is a commonly held belief in industry that a worker’s 
a will diminish as he gets older. Available evidence suggests that the 
decline will show itself mainly in the perceptual and cognitive elements of 
a task rather than in the slowing of actual physical movement (Welford, 
1959; Clay, 1960; Murrell and Forsaith, 1960). 

The present experiment was conducted in order to test the idea that the 
experience which a skilled older worker acquires on a particular job may 
serve to offset the expected decline in sensori-motor capacity which would 
be manifest in the case of an inexperienced man of similar age. Drilling 
was chosen for study, firstly because, although in industry it requires skill, 
a naive subject can quickly grasp the rudiments of what has to be done. 
Secondly it was chosen because men employed on it have a median age 
almost identical with the median age-level of the light engineering industry 
as a whole and it is therefore neither a ‘young’ nor an ‘old’ job in the sense 
in which those terms are used by Murrell et al. (1957). 

The task of a driller is first to aim the drill at a mark on the metal with 
which he is working. Usually he has to do this within a very small tolerance 
of error. Having decided that the drill is correctly positioned, the operator 
then has to drive the drill into the metal at a speed appropriate to the 
type of metal being worked and the rate at which the drill is revolving. 

n the experiment to be described here, only the first part of the task was 


Studied, namely, aiming the drill. 


HYPOTHESES 


Groups of older and younger subjects were drawn from each of two 
Populations: (a) experienced drillers employed in the light engineering 
industry, and (b) students and members of the University staff who were 
Unaccustomed to operating a pillar-drill. 

The hypotheses were: 

(1) that in the sample of naive su 
aiming the drill than the younger men; 


bjects the older men would be slower in 
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(2) that in the sample of experienced drillers the older and the younger 
men would not differ significantly in the time taken to aim the drill; 
and 

(3) that in both the experienced and the naive samples the older subjects 
would pause longer than the younger subjects between completing 
one cycle of the task and starting the next. 

The weight of the metal to be handled and the diameter of the target 


circles were also included as dichotomous variables, but no hypotheses were 
set up as to their possible effects. 


APPARATUS 

A Pacera pillar drilling machine fixed with a 3/32in. twist drill was 
set up over a working surface which was fixed at a height of 4 ft. 6 ins. The 
maximum distance to which the drill could be raised above the working 
surface was 13⁄4 ins. As the drill was raised or lowered by the operator 1t 
made a series of electrical contacts which activated a seven-pen polygr aph 
which thus recorded the timing and amplitude of the vertical movements 
of the drill during aiming. A further electrical circuit operated a pen 
whenever the drill came into contact with the plate being drilled. 

The targets at which the subjects were required to aim were indicated 
by a series of circles printed on thin card placed over the metal to be drilled. 
The circles were joined together by a line marked with arrows to indicate 
the direction of movement from the first target circle to the last on eac 
card. Eight cards were used for each subject, four having small targets 
3 mm. in diameter and four having larger targets 6 mm. in diameter. NE 
targets were arranged in an irregular pattern which was different for eac 
of the eight cards. Each card was attached to a metal plate of similar siZ¢- 
Four of these plates were of 74 in. mild steel weighing 314 Ib. each (referre 
to later as the ‘heavy plates’) and four were made of 14 in. alloy weighing 


1%4 lb. each (‘light plates’). The speed of the drill was kept constant 
throughout the experiment. 


SUBJECTS 


Groups of older and younger men were drawn from a naive population 


and from a population of experienced drillers, as described above. There 
were thus four groups of subjects: 


(1) Older, experienced, N = 7 (44 to 60 years) 
(2) Younger, experienced, N = 5 (24 to 33 years) 
(3) Older, naive, N = 6 (50 to 58 years) 

(4) Younger, naive, N = 5 (20 to 21 years) 


EXPERIMENTAL DESIGN AND PROCEDURE 


Each subject was tested individually and was instructed to bring he 
drill into contact with each of the targets in turn on the plate which P 
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had been given, following the sequence of circles indicated by the arrows. 
He was told to be as quick and accurate in aiming as possible, and not to 
drill through the metal but to move on to the next target as soon as he had 
made contact with the plate. 

Two of the heavy plates (HE) were marked with small targets (sm) and 
two with larger targets (la). Similarly, two of the light plates (LI) were 
marked with small targets and two with larger targets. Two orders of 
presentation of the eight plates were used : 

(a) HE/sm, HE/la, LI/sm, LI/la, LI/sm, LI/la, HE/sm, HE/la 
(b) LI/sm, LI/la, HE/sm, HE/la, HE/sm, HE/la, LI/sm, LI/la 

Presentation orders (a) and (b) were used for alternate subjects in each 
group. As soon as a subject finished with one plate he began the next until 
all eight had been attempted. No practice trials were given. 


RESULTS 


For each subject the following measurements were made: 
(a) Time taken to aim the drill at each target, measured from the 
moment when the drill was lifted from one target to the moment when it 


made contact with the next. 

(b) The length of time for whic 
the plate at the completion of aiming. 

(c) The number of ‘oscillations’ (/.¢., unnecessary upward movements 
of the drill) made by the subject in the course of aiming at each target. 

(d) Accuracy of aiming, estimated by inspection in terms of the numbers 
Of ‘good’ and ‘bad’ shots on each plate and expressed as an overall per- 
centage score for each subject. | 

The effects of experience, age, size of target and weight of metal pee 
assessed. Target size had no significant effect upon performance, and the 
number of ‘oscillations’ in aiming was not significantly influenced by any 
of the independent variables. Table 1 shows the effects of age, eee 
and weight of metal upon the mean times for aiming, and Table A s R 
the effects of the same three variables upon the time for sh F n 
Was held in contact with the plate- Comparison of data was ma A y the 
Mann-Whitney ‘U’ Test. The effect of the weight of the metal plates a 
urther examined by pooling the data for all subjects and comparing their 


i ier and the lighter lates. This comparison showed 
performances on the heavier ana ie en influence upon the length of 


that the wei f metal had no sign f 
time for "e i drill was held in contact with the ne on the fe 
and the time taken to aim the drill was significantly longer overall to 
the heavier plates (p <0.01, two-tailed). 

Fig. r shows graphically how the mean 
With age and experience. Fig. 2 shows 
On the time for which the drill was hel ne 
The mean percentage accuracy scores are shown 1n 


h the drill was held in contact with 


time taken to aim the drill varied 
the effect of age and experience 
d in contact with the metal plate. 
Fig. 3 together with 


TABLE 1: 
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A: Comparison of times for experienced and naive subjects 


SOURCE OF DATA 


COMPARISON OF MEAN TIMES TAKEN TO AIM SHOWING EFFECTS 
OF (A) EXPERIENCE, (B) AGE, (C) WEIGHT OF METAL | 


EFFECT OF EXPERIENCE 


(i) heavier plates 
Ider Ss 
apo (ii) lighter plates 


(i) heavier plates 
b) younger Ss 
(ii) lighter plates 


experienced Ss took less time 
p<0.017, one-tailed) 
experienced Ss took less time 
(p<0.007, one-tailed) 
experienced Ss took more time 
(p<0.008, two-tailed) 
experienced Ss took more time 
(p<0.008, two-tailed) 


B: Comparison of times for 


older and younger subjects 


SOURCE OF DATA 
(i) heavier plates 
a) experienced 
Ss (ii) lighter plates 
(i) heavier plates 


b) naive Ss (ii) lighter plates 


EFFECT OF EXPERIENCE 
no significant difference 
no significant difference 
Older Ss took more time 
(p<0.002, one-tailed) 


Older Ss took more time 
(p<0.002, one-tailed) 


C: Comparison of times for 


heavier and lighter plates 


SOURCE OF DATA 


(i) older Ss 
a) experienced 


Ss (ii) younger Ss 
(i) older Ss 
b) naive Ss 
(ii) younger Ss 


EFFECT OF WEIGHT OF METAL 
no significant difference 
no significant difference 


more time with heavier plates 
(p<0.031, two-tailed) 


no significant difference 


TABLE 2: COMPARISON OF MEAN TIMES FOR WHICH DRILL WAS HELD IN 
CONTACT WITH THE PLATE AFTER COMPLETION OF AIMING, SHOWING 


EFFECTS OF (A) EXPERIENCE, (B) AGE, (C) WEIGHT OF METAL 


A: Comparison of times for experienced and naive subjects 


SOURCE OF DATA 


EFFECT OF EXPERIENCE 


(i) heavier plates 


a) older Ss 
(ii) lighter plates 


(i) heavier plates 


er Ss 
byizouns (ii) lighter plates 


naive Ss held drill longer 
(p<0.034, two-tailed) 


no significant difference 


experienced Ss held drill longer 
(p<0.008, two-tailed) 


experienced Ss held drill longer 
(p<0.008, two-tailed) 
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B: Comparison of times for older and younger subjects 


SOURCE OF DATA EFFECT OF AGE 


l eae 
(i) heavier plates no significant difference 


a) experienced Ban 
Ss Gi) lighter plates no significant difference 


older Ss held drill longer 
(p<0.002, one-tailed) 
b) naive Ss x 
(ii) lighter plates older Ss held drill longer 
(p<0.002, one-tailed) 


(i) heavier plates 


C: Comparison of times for heavier and lighter plates 
Dine se SS a 


SOURCE OF DATA EFFECT OF WEIGHT OF METAL 


(i) older Ss 


no significant difference 


a) experienced ne” F 
a: no significant difference 


Ss Gi) younger Ss 
G) older Ss drill held longer on heavier 
PGI, two-tailed) 
A 0.031, two-taile 
b) naive Ss a significant difference 


(ii) younger Ss 
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the results of comparing scores for the various groups. These results 
indicate that accuracy tends to improve with both age and experience. 


DISCUSSION AND CONCLUSION 


The first hypothesis, that in the sample of naive subjects the older men 
would be slower than the younger men in aiming the drill, was confirmed. 
This is a finding which would be predicted from earlier studies of the decline 
in sensori-motor capacity with age. 

The second hypothesis also was confirmed, indicating that experience 
can serve to offset, or compensate for, the expected decline in capacity. This 
was shown both by the lack of any significant difference between the per- 
formances of the older and younger experienced drillers and also by the fact 
that the older experienced subjects took significantly less time to aim the 
drill than the older naive subjects. 

The fact that the younger naive subjects aimed the drill much more 
quickly than the younger experienced drillers (Fig. I) is understandable 
when accuracy scores are taken into account. Fig. 3 shows the naive 
members of the younger sample were significantly less accurate than the 
experienced members, whose training would no doubt discourage them 
from sacrificing accuracy to speed. It is probable also that the experienced 
men were accustomed to working at a ‘comfortable’ norm of speed rather 


than as fast as possible. 
In the instructions for the experimen 
Subjects that they were not required to 


merely bring the drill into contact with eac 
the next. However, from previous findings that slowing of performance 


With age is shown chiefly in the decision-making elements of a task, it was 
predicted that older ab eci would tend to hesitate between e qe es 
the task while deciding what to do next, and it was thought that althoug 
Experience would enable older subjects to work as quickly as younger ae 
When actually aiming the drill, it would not prevent ase kom or ing 
this pause. Accordingly, the third hypothesis predicte : at : pol is 
Men, whether experienced or not, would pause longer than r ge 
Men, holding the drill on the plate after making contat ate ee get. 
he results of the experiment showed, however, that alt oE > e case 
of the naive subjects the older men did pause longe t an the o 
men, a similar difference did not occur In the case of t : ce su ; 
jects. This would seem to indicate that sone oe ie G + of 
reducing the hesitation of the older men between oh es 0 an 
this conclusion is also supported by the fact that t ban E pal 5 
tended to pause longer than the experienced older su jeer : a aus h 
he performances of the younger subjects, however, we nn ir 


< A í ill in contact with the plate longer 
“ase the experienced drillers held the gie ne Ane chat whet 


an the naive subjects (see Fig. 2)- . ) I 
€ have called a ‘oe aay have arisen from two different causes. First 


tal task it was impressed upon the 
drill through the metal but should 
h target, before passing on to 


W 
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as suggested above, there may have been a tendency for the older men to 
hesitate or rest before beginning a new cycle of the task. In addition, it 
seems likely that the experienced drillers, through habit, found it very 
difficult to follow the instructions that they were not to drive the drill into 
the metal. 


The older naive subjects were the only group whose performance was 
affected by the weight of the metal being worked. Table re and Table Ile 
show that these men were slower in aiming the drill and paused longer 
between aiming movements when they were handling the heavier plates. 


This is a further example of an ageing-effect which can be overcome by 
experience. 


This experiment may be said to demonstrate the effect of age in slowing 
performance on a particular task (aiming a pillar-drill) and to provide 
evidence that this decline in performance can be offset, or compensated 
for, by experience in the task. 
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Selection and Follow-up of Engineering 
Apprentices“ 


By DENIS McMAHON 


INTRODUCTION 


has an Edinburgh factory which not only produces electrical and 

electronic equipment but also does a considerable amount of develop- 
ment work, some of it on a ‘one-off’ basisą There are thus opportunities 
at Ferranti Ltd., Edinburgh, for apprentices, both student and craft, to be 
trained and put to work on jobs which range from straightforward pro- 
duction processes (mechanical and electrical) to individual work in labora- 
tories, laboratory workshops and drawing offices. Separated geographically 
from, but very much linked organically to, the factory is their excellent 


training school in which all new apprentices start. They remain there as 


full time trainees for periods varying from 12 months to 24 months. This 


training is both practical and theoretical, with the emphasis on the practical. 
Throughout their apprenticeship they attend day-release classes suited to 


their attainment, and evening classes. 


F ERRANTI LTD., whose apprentices form the material for this study, 


THE SELECTION PROCEDURE 


In 1954, Ferranti Ltd., Edinburgh, through their Deputy Chief Engineer, 
asked us if we could be of any help in selecting and sorting out their appren- 
tices at intake. The request was made in a, what turned out to be character- 
istic, tone of sceptical jocularity, with the rider that we should discover, or 
have available already, a test of ‘ingenuity’. As the response to this request 
was in exactly the same tone and as we expressed scepticism at finding ‘the 


test of ingenuity’, we were asked to help. 

The help turned out to be of this order: we agreed to run all their 
apprentices, after they had been selected by Ferranti, through a selection 
Procedure at the Applied Psychology Unit, in the hope that we would be 
able to discover valid ways of selecting apprentices. So, no apprentice 


already selected by them would be rejected on the results of our “selection” 
of what we said about: indi- 


Procedure. However, they would take note abe 
Vidual apprentices and, although with a certain amount of scepticism, they 
Would be influenced by our reports. We were extremely fortunate, 7 it 
turned out, as, at that time, the policy was to label apprentices as student 
apprentices” or “craft apprentices” but not to keep this as a De pan 

ivision. All “student” apprentices who failed to make it, wou sink to 


craft level and craft apprentices who heir knapsacks would 


had slide rules in t 
*A paper read at the Annual Conference of the British Psychological Society held in 
Liverpool in April, 1961. 
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be given every opportunity to promote themselves to student apprenticeship 
status. 

We decided on the following selection procedure and this has operated 
since 1954. All apprentices, after selection by Ferranti Personnel Depart- 
ment, pass through selection procedure which embodies these features : 

A pre-interview form, the Qr 

Vernon’s Arithmetic-Mathematics Test 

A.P.U. Abstractions 

Instructions Test ; 
A.P.U. Mechanical Comprehension Test (Gupta) 
Raven’s Matrices, 1938 

N.LI-P. ForméRelations 

Essay 

Mill Hill Vocabulary 


This programme, as practical workers in the field will appreciate, takes 
the best part of a working day. When the tests had been scored and their 
results transferred to the pre-interview form, the apprentices were inter- 
viewed. I have referred elsewhere to the form that this kind of interview 
takes, but here it is only necessary to say that the interview takes about 30 
minutes, explores background, interest and has the aim of enabling the 
interviewer to assess the candidate on these relevancies : 

1. Home and social background conducive to long apprenticeship 

on relatively low wages. 

Desire for vocational stability, for a steady trade or profession. 
Desire for an engineering apprenticeship rather than for any other. 
Insight into himself in relation to the demands of the job and of 
its training. 
Acceptability (as a person) to foremen, employers, instructors and 
colleagues. 

The interviewer then writes a report which embodies his views on the 
apprentice in the light of test results and the interview. This report, usually 
between 300-400 words in length, is of a descriptive nature and attempts a 
diagnosis and prognosis of the apprentice from the point of view of capacity 
in the engineering industry. In addition an attempt is made to put the 
apprentices in some order of merit, taking everything into account, namely, 
test results, interests, hobbies, motivation and the like. 


CEE 


NATURE OF THE SAMPLE 


To date, about 400 apprentices have passed through selection procedure: 
they are fairly equally divided between student apprentices and craft appren- 
tices. Only a part of this large group feature in the follow-up reports we 
are making now. Mr Montgomery, in the next Paper, was able to obtain 
follow-up information, against satisfactory criteria on only 82 apprentices, 
47 of whom were recruited as craft apprentices and 35 as student appren- 
tices. His sample was small because by 1960 only a fraction of the total 
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number tested and interviewed had had sufficient time in which to obtain 
something like their maximum technical qualifications. (I will say more 
about this criterion in a moment.) For Jean Ross’s investigation into prac- 
tical skill in engineering apprentices the sample was larger. This was 
because we could use apprentices recruited as recently as 1957 because rat- 
ings given by Ferranti on their practical ability did not seem to change after 
about two years. This meant that by 1960 these youngsters had been with 
Ferranti for a minimum period of three years. However, for some purposes 
Jean Ross’s sample was rather smaller because some of the boys were not 
interviewed. This meant that hobby ratings made from interview notes 
were not available for these particular boys. Therefore, Jean Ross’s sample 
of 231 boys shrank to 184 when she was using hobby ratings (made on inter- 
view notes) as a criterion. 


THE CRITERIA 


The criteria are perhaps worth a word of description and explanation. 
We were aware at the beginning of the project in 1954 that it would be 
possible, through the excellent co-operation of Ferranti Ltd., to obtain 
follow-up reports on the apprentices in just about any form we wanted. 
Throughout the six years we have had several interim follow-up reports 
and, whether or not they were confirmed in written reports, assessments an 
the like, they all started at the follow-up conference stage. By 1960 there- 
fore, we knew the reporters and assessors very well, having met them in one 
or more rating conferences. The important people turned out to be: the 
deputy chief engineer who was also in charge of recruitment, selection and 
training of apprentices; the head of the apprentice training school; the per- 
sonnel officer and members of his staff who were particularly concerned 
with apprentice supervision in the factory, and the heads of departments (e.g. 
the drawing office) who received apprentices from the training school. 
When, by 1960, it appeared that all of those who had passed through selec- 
tion procedure in 1954 and 1955 had had a long enough period to show 
their mettle, we had several consultations with the people I have mentioned, 


and discussed with them such criteria as: position or status held now; pay: 
pay and bonus/merit payments; marks given by the instructors in the 
“overall value to the firm”: 


apprentices’ training school; asesssments of y ) r 
assessments of theoretical knowledge, mixed or unmixed with. practical 
ability. After numerous discussions and trials—some of them taking many 
half-days—the following criteria were decided upon : i 
For practical skill, which is the criterion used by Jean Ross, ratings Ta 
obtained from a rating conference which was attended by the hea 5 
the apprentice training school, the deputy chief engineer and the Po p 
of staff in the personnel department who was particularly aT wa 
the supervision of apprentices. We had some confidence In the reliability 
and validity of these ratings because F- ue fs 
(a) the translation of À B C D E into descriptions ° be Se 
determined pretty well by the Ferranti people themselves; an 
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(b) there was an extraordinary high measure of agreement between the 
ratings given on the boys at the apprentice training school and 

ose given on them in the factory. (We adopted the usual safe- 

guards, for example, by referring back throughout rating confer- 

ences to “‘man-for-man’’ comparisons.) em 

The more general criteria, which are used by George Montgomery in his 
part of the investigation, were more difficult and involved a good deal of 
trial and error. For example, after rejecting, in our own minds, the criterion 
of “what theoretical, technical qualifications he has obtained” we arrived 
back at it as a useful criterion after exploration in a rating conference. What 
we did was to present the members of the rating conference with nominal 
rolls which carried: the boy’s name, his age on joining the firm, his educa- 
tional qualifications on entry, the length of time he had spent at the appren- 
tice training school, what special tutorial or similar aid he had received, and 
his technica] theory qualifications obtained year by year. We asked the 
Ferranti people to assess the worthwhileness of each boy’s progress taking 
into account all the features just mentioned. This resulted in a rating which 
ran from 1 =outstandingly good, to 10= very poor indeed. When we got 
back home, and after considerable discussion, we evolved an alternative 
which was this. (You will see that it was an attempt to objectify the criterion 

rating obtained from the Ferranti rating conference.) 


HNC 12 
AI 16 
ONC 20 
S2 24 
SI 28 
NS + 33 
NS 36 
NS— 39 


NS+ and NS— were attempts to differentiate amongst the non-starters. 
Those who had obtained any technical theory qualifications lower than S1 
(e.g., those obtaining only City and Guilds Telecommunications Certificate) 
were called NS+. Those non-starters who were rated poor on practical 
were called NS—. In the top part of the scale (that is Sr to HNC) Sr was 
taken as an arbitrary starting point which all should have obtained in the 
year immediately after joining Ferranti. One point was added to their 
score (which makes it worse) for each year that an appropriate qualification 
was missed, that is it was failed or not taken. Similarly, one point was sub- 
tracted for each year gained. Thus a boy getting HNC in the appropriate 
year, and gaining his Sr in the year immediately after joining Ferranti, 
would score 12. If he got the same qualification, but with the delay of one 


year, he would score 13. Similarly, if he quickened up and obtained the 
H.N.C. a year earlier than the normal he would score II. 


We were encouraged to believe that this was a reasonable criterion as its 
correlation with the rating conference assessment mentioned earlier was 
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extraordinarily high. It should be mentioned that those who left Ferranti 
to take full-time courses at the University or at the Heriot-Watt College 
(leading to the Diploma or a B.Sc. degree) were omitted. This was because 
they had moved on to full time courses and could not be judged on the same 
criterion as those who were simply taking day release and, possibly, evening 
classes. i 

This criterion, Technical Theory Qualifications (TTQ), served as one of 
the two criteria used in George Montgomery's study. 

We felt—like everybody else feels who works in this field—that there 
must be another, more general, criterion available, one that subsumed both 
theoretical qualifications and skill—but which also contained other worth- 
while variables. Abortive attempts were made to obtain criteria such as 
“overall value to Ferranti Ltd.”. Eventually, after several rating conferences, 
one was decided upon and this had the merit of being acceptable to the 


Heads of Departments who had, or had had, the apprentices in 
mple of 82 apprentices were asked to assess them on 
s being defined operationally; 


raters. 
George Montgomery’s sa 
a5 point scale on ability to do the job, the point: 
for example, the Drawing Office used these: 
1. able to do design work on own initiative, 
making good, original suggestions; | 
able to do work but needing more guidanc 
instructor}; 
3. able to cope with smaller units and pre 
4. able to do straightforward drawing work on 
assemblies and details), slow; 
5. unsatisfactory. 
It was realised on 4 priori grou 


possessing ideas and 


e from the section 


N 


pare details effectively; 
ly (for example, sub- 


nds that ratings from separate depart- 


mental heads would not be comparable; in fact, there was evidence of this 
from the fact that the same boy would be rated quite differently by different 
departmental heads. Therefore, as George Montgomery explains in his 
paper, the supervisor’s ratings Were scaled and appear 1n the next paper 
as “Scaled Supervisor’s Ratings (S-S-R.)”- ; 

The correlations between these three criteria are: high between TTQ and 
SSR, and low between SSR and Practical Factory Ratings, so low as to be 
non-significant between TTQ and Factory Ratings. 

There are, doubtless, many other criteria we could use; one we intend ‘0 
Play with is job satisfaction ratings. We also intend to see if a multiple 


criterion can be evolved from the three criteria used so far. 
MATERIAL PROCESSED TO DATE 


d ourselves so far (and many more can be 


The questions we have aske 


asked) are these: 4, 
1. what tests give the best prediction of Te 
tions and of Scaled Supervisors Ratings? G€ 

paper gives an answer to this question—It is a 


chnical Theory qualifica- 
> George Montgomery's 
n answer which, 
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admittedly with a small sample, encourages our respect for psycho- 
logical tests. 


how can apprentices’ practical skill be predicted by means of our 
selection procedure? The answer, which is a gloomy one, is given 
in Jean Ross’s Paper. 


N 


WHAT NOT DONE YET 


It will be seen that the samples for some of the exercises were small ones 
and it remains to be seen whether follow-up results which are at present 
being collected bear out the present findings. In particular, Mr. Mont- 
gomery’s samples will be very much increased when the T.T.Q. and S.S.R. 
follow-up results are available on the 1956 entrants. However, I would be 
very surprised if Jean Ross’s findings were upset with larger samples because 
the sample on which she has worked is 184 for one part of her investigation 
and 231 for the other, 

It will be noticed that we have, as yet, no answer to the question “Does 


the interview add anything to the predictive value of the tests?” Eventually 
we will have a large enough sample of a 


all parts of the selection procedure and 
enough to qualify, so that we can try to 


Educational entrance 
predictors. Again this is because Ge 


ad none.) We have, 
educational entrance 


Predicting Success in Engineering 


By G. W. G. MONTGOMERY 


suitable candidates for the various types of engineering apprentice- 

ships, which has entertained us at Edinburgh for some years. I 
should like to describe one aspect of this investigation which is concerned 
with a follow-up of a group of apprentices who embarked on a career in 
engineering with Ferranti Ltd. in 1954 and 1955. 

In brief, several prédictive instruments were measured against three 
criteria of subsequent performance by many methods and in many com- 
binations. Then several essays in prediction of eventual success were based 
upon the relationships which emerged. Less briefly here is an outline of 
the procedure giving the basic facts and main results obtained at each 
stage : — 

The Sample was of 82 engineering apprentices, 47 of whom were recruited 
as craft apprentices and 35 as student apprentices. In this study they are 
treated as one sample, it being assumed that ability in the various engineer- 
ing trades is continuous rather than dichotomous. Breakdown into student 
and craft groups was not undertaken at this stage, mainly because of the 
difficulty of using multivariate correlational techniques with the smaller 
populations. In fact in this respect this paper is something of an interim 
report until this year’s crop of factory results becomes available to swell the 
sample. With a combined sample of 82, however, negligible shrinkage need 
be applied to the multiple correlation co-efficient when predicting future 


performance of other samples by it. 


ce: previous paper indicated the scope of the problem of selection of 


THE CRITERIA OF SUCCESS 


eering? The follow-up conferences 


What do we mean by success in engin À 
many clues to possible measures of 


referred to in the preceding paper gave $ 1 
success. Salary and bonus qualifications, marks from instructors in the 


apprentice school and various kinds of rating for practical and theoretical 
knowledge and ability in school and factory, were considered. Finally three 
Measures of success Were accepted as criteria. 

1. Technical Theory Qualification (T.T.Q.). This is the engineering 
theory examination ladder which has already been described. The scale of 
achievement placed the 82 members of the sample in a distribution which 
Was roughly rectangular thus removing much of the doubt about treating 
them as if derived from a single population. The students who were 
recruited in 1954 (there were 14 of them) could be assumed to have a better 
T.T.Q. score because of the extra time available in which to register success 
in examinations. Over five years” distance, however, this advantage is 


largely lost and the difference may be ignored. 
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2. Scaled Supervisors’ Ratings (S.S.R.). At a conference of supervisors 
of the various departments of the factory and members of the A.P.U. the 
problem of rating the ability of apprentices was discussed and the main 
difficulties pin-pointed. With a well-briefed idea of what was required of 
them supervisors were each subsequently able to submit ratings of the 
apprentices who were, or had been, employed in their own department. 
These ratings were as far as possible uninfuenced by the supervisor's know- 
ledge of the boy’s technical qualifications, school record, personality, or 
indeed anything but ability to do the work of the department. For example, 
the Drawing Office and Engineering Division rated thus: 

1. Able to do design work on own initiative, possessing ideas and 
making good original suggestions, 

2. Able to design work but needing more guidance from the section 
leader. 

3- Able to cope with smaller units and prepare details effectively. 

4- Able to do straightforward drawing work only — e.g. sub- 
assemblies and details—slow. 

5- Unsatisfactory. 


As is usual with supervisors’ ratings of this sort they are not comparable 
from department to department. In spite of excellent liaison between the 
supervisors who tackled the rating with above-average conscientiousness, 
the very different work from department to department in addition to the 
personal differences in rating standards meant that a boy’s rating depended 
too much on who rated him, where and when. Indeed the same boy could 
obtain two very different ratings from each department. 

To obtain a more realistic scale the departments themselves had to be 
assessed in the light of the varying ranges of ability which each demanded 
from apprentices and placed accordingly on a single scale. To make the 
ratings comparable they were scaled on the T.T.Q. scale. The ratings of 
each supervisor were treated as a group and their range, median and quartile 
points equated graphically with the group range, median and quartile scores 
on the T.T.Q. scale. This device corrected the tendency of supervisors to 
adapt to the average ability level of the boys under their care when rating, 
corrected the tendency for some departments to use a narrower dispersion 
and in general was successful in making ratings from various sources com- 


parable. 


3. Practical Factory Ratings were used as the third criterion. These 
ratings were used as the basis of a follow-up on a much larger sample. As 
this is to be examined in detail in the following paper, no discussion of it 
need be made here. 

Without factor analysis or some technique such as Hotelling’s “most pre- 
dictable criterion” to attribute weights to the various criteria, any combina- 
tion of these three criteria must be made, more or less arbitrarily. This 
could be done easily enough by use of a pooling square dividing off the 
three criteria with their intercorrelations in the N.W., quadrant. 
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Here, however, correlations with each criterion and the predictions based 
upon them have been separately computed, it being probably of-more ‘ahh 
to the selectors to know a candidate’s expective performance on the todos 
theory examination side as distinct from his eventual competence in the 
department and, again, distinct from his practical ability at the work-bench 
Individuals with significant discrepancies between these different kinds of 
performance could be profitably studied and the implications for selectors 
of various kinds of discrepancy ascertained. The extent to which these 
three criteria are measuring different things may be judged by their inter- 
correlations which show that there is no significant overlap between criterion 
1 and 3 which each separately overlaps with criterion 2. 


PREDICTION 
t tests of the original battery described by Mr 


The Predictors were eigh 
McMahon. These were 
Vernon’s Arithmetic/ Mathematics 
A.P.U. Abstractions 
Instructions Test 
A.P.U. Mechanical Comprehension (Gupta) 
Raven's Matrices 1938 
N.LI.P. Form Relations 
Essay 
Mill Hill Vocabulary 
In addition, interview ratings and rank order and the results of the Scottish 
Senior Leaving Certificate were available for some of the student apprentices. 


Correlations. Table 1 shows the correlation co-efficients obtained between 
the selector variables and the two criteria. The relatively heterogeneous 


Nature of the sample accounts for much of the high correlation. (However, 
the group was a selected one; self-selection, some rather casual gate selection 
the job distinguishes it from 


a the differential survival of apprentices on 
€ normal population.) 

In spite of this selectivity, correction fo 
attempted. 


a Multiple Cut-off. Inspectio 
€ction tests revealed test nor 


CON AVIB Wb 


r restriction of range was not 


ns for each of the eight 


distributio. 
he. res d corresponding T.T.Q. 


ms for the group, an 
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scores could be obtained from the scattergrams. Thus apprentices could be 
selected by admitting only those who scored above a mark on each test 
which cut-off the percentage of candidates approximating to the T.T.Q. 
level eventually to be required of them. 

The limitations of this common enough method of using selection tests 
may be judged by comparing it with the multiple regression method as will 
be attempted later. The difference in selection may, however, be noted 
here. If the top 30% of candidates are selected by the multiple cut-off 
method, no less than 20% of candidates are placed differently (10% above, 


10% below the cut-off score) from what they would be by using the multiple 
regression method to select the top 30%. 


Multiple Correlations. The correlation coefficients of the first six tests 
listed in Table 1 against T.T.Q. were placed with their intercorrelations 
in an unweighted pooling square and a multiple correlation of .819 was 
obtained. Thus the unweighted battery added little to the correlation co- 
efficient of a single test, namely, the Vernon Arith-Maths test which alone 
was .8. 

The need to weight the tests in such a way as to obtain the maximum 
multiple correlation coefficient with the criterion then prompted the use 
of regression coefficients. The optimal weight for each test in the battery 
if, of course, its regression coefficient and these were ascertained for the 
six tests by using the pivotal condensation method of Professor Aitken (of 


pooling square with these six-test Beta coefficients the multiple correlation 
with T.T.Q. went up to .852 (as noted in Table 2). This increase in the 
multiple correlation although significant, seems to be hardly worth the 
extra calculation involved and at this point it could be easily assumed that 
no advantage is to be gained by using B weights. 


Significance of Tests in the Battery. One of the advantages of the 
Aitken method, however, is that it gives without further calculation the 
Beta coefficients which would apply if any lesser number of tests were used 
(B coefficients being partial these are of course different). It is thus possible 
by the use of analysis of variance to see which tests thus weighted make a 
significant contribution to the multiple correlation of the battery with the 
criterion. 

In this case the F test showed that Vernon’s Arith-Maths and the A.P.U- 
Abstractions were significant contributors at the 1% level and that the 
Form Relations test was significant at the 5% level. Because of the change 
of order in the reduced battery an amendment of the original pivotal 
condensation was undertaken placing the Form Relations test in the position 
hitherto occupied by the Instructions Test. Using the resultant three-test 
Betas as weights for correlation coefficients the multiple correlation of tests to 
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T.T.Q. goes u 855.* Thi i 
«DQ: p to .855.* This was checked by use of a pooling 
confirmed. , À RE 
Thus the weighted battery of tests 1, 2 and 6 gives substantially the same 
result as the battery of all six tests and the consequent saving in testing time 
and marking time justifies the use of regression weighting. 
For the battery of tests 1, 2 and 6 the regression equation reads 


A 
z TTQ = z 55 + Zz 28 + Z -I7 
(1) (2) (6) 

In other words, the best prediction of a boy’s standard score on T.T.Q. is 
the sum of his standard scores on the three tests, each multiplied by the 
appropriate regression coefficient. The B coefficients always apply to 
standard scores and because of the difficulty the average personnel selector 
finds in handling negative scores these are best changed into b or partial 
regression coefficients which apply to the raw scores. The constant a 
coefficient, in this case 68.15, must be added to this form of the regression 
equation which may now be delivered as it stands to the personnel depart- 
ment as the best measure of prediction of a candidate’s eventual performance 


on the T.T.Q. scale. It is 


TTQ = 68.153 - Vernon Score x 51 — Abstractions Score x .25- 


Form Relations Score x .14 


(Note that the signs are reversed to accord with the preference raters 
showed for the descending scale where 1 = Ist class.) 

Conversion tables for the b equivalents of scores on these tests were easily 
constructed to aid the personnel selectors to calculate the best estimate of 
future T.T.Q. performance without resorting to logs, slide rule or the 


multifarious electronic devices in the vicinity. 


Prediction Error 

The problem of prediction error was then considered. How far is such 
a prediction likely to go wrong in practice? The standard error of an 
estimated T.T.Q. score, computed from the correlation of the composite 
score with the obtained T.T.Q. scores and the standard deviation of the 
latter, was 4.3. This means that two-thirds of the values eventually obtained 
Within five or more years will fall within 4.3 points of the predicted scores 
of individuals. The equavalent 95% confidence limits are 8.6 points plus 


or minus (or over half the scale), and this gives pretty wide scope for indi- 
i wever, the prediction of individual 


vidual differences to show. Mercitutiy, ho J h 
Performance is not demanded in industrial selection and the corresponding 
confidence limits for estimates of the mean performance of groups of candi- 
ates are much smaller. In fact, the standard error of an estimate of a group 
Mean T.T.Q. score is the standard error of an indivdual estimate derided 
Y the square root of the number of the group- Thus a group of say 1 
gher than the .852 of the six-test multiple R. The 


KR: + i x 
a not, af courses significantly = [culations more precise than log-tables. 


isctepancy would be remedied by €? 


64 PREDICTING SUCCESS IN ENGINEERING 


candidates with the same expective T.T.Q. scores could be predicted to 
obtain a group mean at the same T.T.Q. level with a standard error of just 
over one point on the scale and with only 1 chance in 20 of the mean being 
more than 2 points from the expective mean. 


Graphical Methods of Prediction 


Diagram 1 shows how a very parsimonious selection procedure for the 
prediction of T.T.Q. could be based on two tests only. (Vernon’s Arith/ 
Maths and A.P.U. Abstractions.) Here the multiple correlation of the duly 
weighted tests is .84 better, that is, than that of the battery of six unweighted 
tests. Estimated T.T.Q. achievement levels may be rapidly read off the 
graph from the intersection of the two test scores and we can be confident 
that two-thirds of the obtained achievement levels will be placed within 
4.45 points of any individual prediction. It will be seen that many com- 
binations of the two test scores could give the same T.T.Q. prediction, Inter- 
polation gives values for combinations of scores which fall in between the 
T.T.Q. lines. 

This method gives a slightly better prediction of T.T.Q. levels than the 
use of six unweighted tests while saving approximately n x 2 manhours of 
testing time plus the time needed to mark n x 4 test papers. 

A by-product of this 3 variable method is that it enables us to give some 


estimate of the contribution of each test to the total predicted variance 0 
the T.T.Q. variable. These contributions are 


Vernon’s Arith/Maths 49.8% 
A.P.U. Abstractions 20.4% 


The dominance of the Vernon Test, to be expected from its high correlation 
with the criterion is thus confirme 


d and assessed more precisely. 
For comparison of these predictions with the actual obtained scores on 


T.T.Q. diagram 2 has been added. Some thinning of the best apprentices 
in the upper (70+ Vernon, 40+ Abstractions) group is no doubt due to 
departures to diploma and university courses, but the discrepancy between 


the obtained 16.5 and the expective 18 is nevertheless within the standard 
error of estimate. 


Comparison of Predictions by a B weighted composite to Predictions 
based on the Multiple cut-off method 


If, for the sake of illustration, we wanted to select the best two dozet 
candidates from our group of 82 for training as student apprentices (taking 
T.T.Q. as our criterion), what would be the results of using the 8 weighted 
composite ion Yeno, Abstractions and Form Relations as a selector 4$ 
opposed to selecting by the multiple cut-off method which sim 
candidates who do not come up to standard in either of these 
considered separately? 

The two methods were put into operation and as previously mentioned 
it was found that some 20% of the sample was differently placed above of 


jects 
ply rejec 
three tests 
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DIAGRAM I: PREDICTION OF T.T.Q. BY B WEIGHTED SCORES ON VERNON’S 


ABSTRACTIONS 
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below the cut-off mark according to which method was preferred. Com- 
paring the two borderline groups gives some idea of the relative merits of 
each method. It was found that the 10% who were selected by predictions 
using the B weighted composite mark and rejected by the multiple cut-off 
method obtained a T.T.Q. mean of 16.5 and an obtained S.S.R. mean of 
18.1. Against this the 10% who were accepted by the multiple cut-off 
method and rejected by the £ weighted composite ranking obtained a T.T.Q. 
mean of 21.3 and an S.S.R. mean of 21.1. 

In Practical Factory Ratings, interview ratings and in school leaving 
qualifications also, the obtained means of the weighted composite selected 
group were higher. Admittedly these means are those of very small samples 


(n = 8 in each group), but for what it is worth, in all 5 variables the differ- 
ences are all in one direction. 


Multiple Regression Equation for prediction of Scaled Supervisors’ Ratings 


Similar procedures were applied to the prediction of the S.S.R. criterion 
using the same six tests. Here again the dominance of the test of mathe- 
matical knowledge as a predictor was in evidence, with the result that 
analysis of variance showed that only two other tests, A.P.U. Mechanical 
Comprehension and A.P.U, Abstractions, added significantly to the battery- 
B weights of the three useful tests were 

Vernon .50 F ; 
Mech. Compr. 16 \ when used to weight a pooling square they gave 
Abstractions .14 | a multiple correlation of .688 with S.S.R. 


The equivalent b coefficients were -43, -13 and .12 (a = 58.037): 


This regression equation gave individual estimates of S.S.R. with a standar. 
error of estimate of 5.4. 


Verbal Skills 


It will be noted that the Essay and Vocabulary tests were not included 
in the best predictive batteries for either T.T.Q. or S.S.R. and here a caveat 
should be entered against the conclusion that one can be successful as an 
engineer albeit illiterate. The slight verbal content of the Abstractions test 
seems to cover the V factor adequately and this test is of lesser value in 
predicting S.S.R. than T.T.Q., which suggests that it may be the verbal 


content which makes it less relevant to success in the factory than to success 
in the examination room. 


SELECTION 


How may these predictive techniques be used in selection? Whe? 
vacancies occur for a group of apprentices the general calibre ideally require 
must be assessed by the personnel department in terms of the T.T.Q. an 
S.S.R. scales. (With reference if need be to departmental norms.) Then 
all candidates should be tested and their expective T.T.Q. and S.S.R. levels 
computed. Those individuals whose expective levels are closest to that 
required are then admitted. It is as simple as that. If the number of candi- 


EEn 
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ei ae we the number of places available the Arithmetic 
gate test to screen off the obvious rejects. 

T = peera selectors of this particular factory are not naïf enough 

ruit on the basis of general ability unrelated to the ability level required 
of the jobs allotted to various kinds of apprentices. They early Ie vai 
that to recruit as craft apprentices boys of high intelligence and attainment 
meant either promoting them or finding that the standard of their work 
drops off through boredom and underemployment of their abilities. Too 
much promotion from craft to student status may in general have an un- 
settling rather than an incentive effect. If there is no foreseeable shortage 
in the supply of student apprentices, meaning no scope for future promo- 
tion of good craft apprentices, it would be more realistic to recruit candi- 
dates for craft apprenticeships from the group whose predicted TTQ and 
oe lie about the 34 to 30 mark rather than those of higher potential 

ility. 

Table 3 gives some actual examples of estimated attainment on the TTQ 
and SSR scales with the subsequent obtained performance, showing roughly 
how ability can affect status. These are not random cases but are picked 
as representative of high and low ranking craft and student apprentices. 

Examples 2 and 3 are typical of the good student apprentice, and the 
steady worthy craftsmen are represented by number 7. Numbers 6 and 9 
typify those who do not make the grade as student apprentices, and 8 is 
their equivalent in the craft group. 

Numbers 1 and 4 represent the able craft entrants who deserve and get 
promotion, while number 5 is the gentleman ranker doomed to serve his 


time close to the underside of the promotion barrier. 


TABLE 1: CORRELATION COEFFICIENTS N = 82 
TECHNICAL THEORY SCALED SUPERVISORS? 
QUALIFICATION (1TQ) RATING (SSR) 
1. Vernon’s Arith-Maths ts .800 
2. A.P.U. Abstractions ae 669 
3. Instructions Test >+ ss .654 
4, Gupta Mechanical Comprh. . .630 
5. Raven’s Matrices. -- i .580 
6. NIIP Form Relations as .576 
7. Essay ne à as .635 
8. Mill Hill Vocabulary .551 


TABLE 2: MULTIPLE CORRELATION COEFFICIENTS 


WEIGHTING 


BATTERY 
ey 
Tests 1, 2; 3; 4: 5, 6 unweighted 
Tests 179° 3,4,5,6 | ER weighted 
Tests 1, 2; 3 test B weighte 
Tests 1, 2 2 test 2 weighted 
Tests 1, 2; 3 test B weighted 
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TABLE 3 


APPRENTICESHIP 
STATUS ON ENTRY 


N.B. None of the above craft entrants has a 
entrants have leaving certificates. 


school leaving certificate, All the above student 


* In these scales the higher numbers indicate low abilities and vice versa 


$ 


Predicting Practical Skill in Engineering 
Apprentices 


By JEAN ROSS 


O what extent is it possible to predict the practical ability of an 
applicant for the engineering industry? Is it possible to forecast his 
performance at the work bench? 

Common sense would seem to tell us that hobbies and ability both present 
and future are, to some extent, linked: thus the boy who is interested in 
using his hands and acquiring some degree of practical information and 
skill in his spare time—the one who has many constructional and meccano- 
like hobbies is (all else being equal) more likely to reach a higher level as 
an engineering apprentice at the work bench than his fellow who spends 
more of his spare time following other pursuits. In other words, it seems 
sensible to expect candidates applying for practical constructional profes- 
sions and trades to have exercised themselves to some extent, at least in 
such fields as metal and woodwork, both of which seem to be a natural 
preparation for entry to this type of training. Indeed it is taken as an 
assumption by most selectors, professional and lay, when interviewing. It 
is surprising, therefore, that there appears nothing in the literature directly 
checking this assumption. At least nothing that I have been able to find. 

Publications concerning practical ability have, for the most part, taken 
the form of factor analytical studies of large batteries of tests. These have 
mainly demonstrated the existence of the practical-mechanical or k:m 
group which may further be divided into such factors as spatial compre- 
hension, mechanical information and comprehension, manual and finger 
dexterity, each of which although definable and separate nevertheless show 


considerable cohesion. 


are both more difficult to isolate and 
Verbal ability and arithmetical dm RAR 
Thi i ed with, firstly, a boy s in eres c : 
and a a a ae at the work bench and, secondly, with a boy’s 
€. 


test scores and his later performanc j | 
The ideal way to tackle these questions We : course, Le in r vee 
i jecti i ective criterion; testing 

Mental set-up with objective predictors and an obj 
to see to i extent these two measures were 1n apenn (O a 
Predicting side there would be a standardised scale com; inog a p D 
Of leisure time spent on a hobby with the depth or height of 1 ation 
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or knowledge in that particular field. Further these separate naw 
from various fields might be weighted according to their relevance to T 
future job to be undertaken and combined perhaps into one single sca : 
On the criterion side there could be a series of objects (made by the appren 
tices several years or so after the Prediction information was acquired) 
ranked or assessed by independent judges. Thus there would be objecti 
information concerning both hobbies and factory work: the Rypothes 
that practical interests predict later skill could be tested, through the = 
follow-up techniques of seeing to-what extent these two measures are i 
agreement. | 

It would be easier to discover the extent to which tests predict : here the 
ideal of objectivity is more nearly reached by the use of standardised tests 
as predictors and the criterion would still ‘be as before, 
completed and assessed by independent judges. 


The Factory Assessment of Practical Ability—T he Criterion 
This was initially give 


n by the master in charge of the training school | 
and was checked in a foll 


supervisor. There was a very, very high measure of 4 reement betwee? 
the two. In other words assessment on a bo k 


A = Excellent on Practical side 
B = Good 
C = Average * 
D = Below average 
E = Wish never employed | 
Distribution Student Craft Totals | 
A - - I7 17 34 
B - - 42 44 86 
C 8 «+ 5 44 94 
SO = > "y 7 4 oy 
E ns = 3 3f 


There was no significant difference between the d t 
ments given to the student and craft groups (X? = .,06 { 


For purposes of calculation the D and E categories were combined. | 
These assessments may be criticised in the following ways: 


eae, 5° 
istribution of asses 


| 
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1. When practical skill is considered, any categorisation on a scale must 
of course be arbitrary. More divisions on the scale to obtain finer corre- 
lations were not asked from the factory because of this and the general 
unreliability of such estimates. A more normal distribution likewise 
was not demanded; to have got this would have been to impose other 
interpretations on their standards. 

2. Another criticism is the subjective nature of each assessment and the 
inevitable presence of some ‘halo’ effect however carefully each boy’s 
work is considered. 

3. There was no account taken of the speed with which the practical skill 
was acquired: the grades were an end assessment only. 


Hobby Ratings—the Predictor 

These were done from the interview form. Each apprentice at the group 
testing session also completed a pre-interview questionnaire, a part of which 
is concerned with interests and hobbies. Each interviewer when secing a 
boy questions him on the extent to which expressed interests are followed 
and these are again noted on the form. If, for example, a boy has indicated 
that he likes woodwork, he is asked if he also pursues this on his own 
apart from school, if he has tools or a workshop available at home, what 
articles he has made, if he reads books on the subject, how much he knows 
ues. From the interview form it is possible, therefore, to have a 


of techni 
edze of how deeply and comprehensively each hobby is followed. 


fair know 
For the purposes of this study the ratings were made from the forms by 
nterviewer himself, 


another person, that is they were independent of the i 


apart from his notes. | 
The hobby ratings were made like this: 


A = Designer and Modeller. Gadgeteer. Much time spent. 
B = Wood and Metalwork at school and some at home. Own tools. Some 
modelling. ; | | 
C = Wood and Metalwork at school only. Ordinary bicycle repairs. 
D = Less than C. 
E = Nil and dislikes. 
Examples taken from forms | ; : 
A “Electrical repairs. Worked on electric clocks, engines. Meccano set. 
“Made radio: assembled bicycle. Develops and enlarges photos.” 
B “Woodwork school and home. Models, etc. Minor car repairs. 
C “Wood and metalwork at school. A little woodwork at home. Cycle 
repairs. 
D “Own koyde repairs. No wood or metalwork. 
“No wood or metalwork, used to do meccano. 
Distribution Student Craft Total 
A » - 16 5 21 
2 - 38 2 his 
69 


B 
Z 3 33 
= 18 6 24 
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As in the criterion distribution there was no significant difference 
between the distributions given to the student and craft group (X? = 7-17). 
The students however are more evenly spread between the four ct | 

There were of course no “Es” because any boy ee practic 

ork is unlikely to apply for an en ineering apprentices ip. : 

p These mea Ba tafa cb] mul a kalore Also, there is the 
fact that different interviewers were involved, all skilled certainly, but by 
the very nature of their own interests and attitudes bound to vary slightly 
between themselves and in their recording of a boy’s hobbies. 


Sample 


The sample followed up here for tests consists of 231 boys (116 studeni 
apprentices and 115 craft apprentices) seen at the Applied Psychology Unt 
during the gen 1954-1957 inclusive. This number 

and 76 craft) for hobby ratings because one 

viewed in December 1955. Where it was co 


and craft group were considered separately, 
as a whole in order t 


1. Factory ratings of practical ability and hobby ratings: testing the hypo 


hands”, one who has many’ 
r, will also be good at the practical work © 


2 Factory ratin 
extent, if any 
side. 

3. Hobby ratings and mechanical and spatial comprehension test results’ 
to find out what, if any, correlation there is between interest in practica 
hobbies on the one hand and scores on the N.LLP. Form Relations test 
and a Mechanical Comprehension test on the other 


Results: Correlations have all been corrected for coarse grouping. 4 
1. The correlations between factory assessments and hobby ratings wet 


gs of practical ability and test results: 


5 t 
seeing to wha 
» test results could be of use in predicting 


on the practica 


whole group I = ~0.003 
for student group only rT = +0.02 
for craft group only T = -0.04 
2. The correlations of factory ratings with various tests from the battery 
were 
(a) Raven’s Matrices (1938) r = +0.15* 
(b) Abstractions Test r = +0.09 
(c) Vernon’s Arithmetic whole group r = 40.07 
student group r = +0.17 
craft group r = +0.15 
(d) Form Relations r = +0.19** 
(e) Mechanical Comprehension r= 40912 
(£ Instructions Test oS 


+0.05 
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3- The correlations between Hobby ratings and the Form Relations and 
Mechanical Comprehension tests were 


(a) Form Relations whole group r = +0.13 
student group r = +0.18 
craft group = +0.07 

(b) Mechanical Comprehension 
whole group r = +0.23** 
student group r = +0.39** 
craft group r = +0.10 


* = significant at P = 0.05 level 
** = significant at P = 0.01 level 


‘A performance test still in an experimental stage was also used on a few 
(36) of the boys in this sample. The correlations between this and 

1. the Factory ratings was —0.02 

2. the Hobby rating was +0.04) 


Explanation of Results and Discussion 

1. The hypothesis that “the boy who is good with his hands, one who 
has many hobbies, in fact, a gadgeteer, will also be good at the practical 
work at the factory” was not confirmed. No relationship was discovered 
in this sample of engineering apprentices between the practical factory 
ratings and amount arate and degree of interest spent on practical hobbies. 
While not expecting high correlations because of absence of precise experi- 
mental design between degree or amount of interest in practical hobbies 
and later quality of ability at the workbench, it is surprising that no relation- 
ship at all was found. How, one wonders, may this be explained? Is it 


that there is no tie-up, or was the sample too homogeneous in their ambition 
to pursue a career of the engineering type? They were a self-selected group 
being looked for. Certainly there 


so perhaps this masked the effect that was 

was a considerable range of ability so far as our test results were concerned, 
but as remarked before, no boy who dislikes using his hands would presum- 
ably have elected to apply for an apprenticeship of this nature. 

2. Using the tests as predictors, it was found that only two correlated 


significantly with the factory practical ratings. Raven’s Matrices test showed 
a positive correlation which is significant at the P = 0.05 level, and the Form 
Relations test showed a positive correlation which is highly significant (at 


the P = 0.01 level). 
3. In seeking to disc 
in practical hobbies on 
comprehension on the 
between the latter, nam 

nifica 


ny correlation between interest 


the one hand and test scores of spatial and mechanical 
other, there was found to be a positive correlation 
ely Mechanical Comprehension and practical hobbies. 
his correlation was sig nt at the P = 0.01 level and was ae so by 
the student group (Student r = +0.39» Craft r = Los E sagi 
€ interpreted by saying that a Senior Secondary a nie i 00 oy 
Scores high on this test if he has gained some der o a pe = an 
information from practical work of the mechanical type- raft boy, 


over whether there is a 
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on the other hand, docs not manage to apply his knowledge to the same 
extent in his test performance. Is the more intelligent, therefore, able to 
exploit his knowledge in this situation? Perhaps. 

Tying this paper up with the previous one given by Mr. Montgomery 
on the theoretical and overall factory assessment sides the correlations were 
as follows: 


1. Between T.T.Q. and Factory Practical rating 


r = +0.13 
T.T.Q. and Hobby rating r= -0.03 
2. Between Scaled Supervisor’s rating and t. 
Factory Practical rating r= +0.32* 
Scaled Supervisor’s rating and Hobby rating r= 0:04 


Once again it is shown that hobb 


y ratings have no value in prediction, 
this time on the theoretical and overa 


Il assessment side. The only significant 
correlation is that between the Scaled Supervisor’s and Factory Practical 
rating and this correlation of + 0.32 is highly significant. This is, of course, 
what one might expect, for an overall assessor’s rating by its very nature 


must take into account practical ability to some extent regardless 0 
theoretical knowledge. 


CONCLUSIONS 


This lack of prediction from hobbies to practical 


Eee ore oa oe factory ratings has far 
reaching implications es 


pecially for the lay interviewer. How much, if at all, 
should he rely on the boy’s past and present hobby record? 


Are we in the Applied Psychology Unit still inte 


; icant’S 
rested in an applican 
hobbies? The answer is “yes”. 


Dies? It is of importance, even if the prediction 
possibilities are non-existent, that the interviewer should discover a boy 5 
day-to-day living pattern and hence how he spends his time and in whose 
company. Further, sometimes an applicant only comes to life when talking 
of his model aeroplanes or “do-it-yourself” kit. To get to know a boy the 
interviewer must himself enquire and show interest in the boy’s leisure time 
pursuits. 

It goes without saying that before the implications of these results can ÞE 
rs as conclusive, studies on similar lines should be carried out else 
where. 


The Use of Cognitive Tests in Nursing 
Candidate Selection” 


By D. BANNISTER, PATRICK SLATER and M. RADZAN 


DEALLY, the validation of a screening test for any occupational field 
would include: 
(i) administering the test to an wnselected sample of the relevant 
candidate population; 
(ii) recording results and allowing the whole of this sample population 
to enter the occupational field; 
(iii) after a substantial period, statistically comparing the sample’s test 
scores with: 4 
(a) academic measures of merit such as professional examina- 
tion results; 
(b) practical measures of merit such as rating assessments by 
supervisors based on work history; 
(iv) in the case of novel tests, an established test should be given con- 
comitantly in order that relative predictive efficiencies can be 


assessed. 

In the light of this viewpoint the fol 
the General Nursing Council Entrance 
ing which has been officially recommen 
hospitals. 

For comparative purposes Progressive Matrices (Raven, 1938) scores were 
available for 91 candidates (not screened by any selection procedure) entering 
the Training School of a mental hospital in 1955/56- On leaving the 


hospital’s employment, or in September 1960 if they were still then em- 


ployed, each member of this sample was rated as I (“good”, n= 27), 


II (“satisfactory”, n =46) or Ill (“unsatisfactory”’, n=18) on the basis of 


Work history. 

The sample was made up of 18 U.K. 
and 35 Commonwealth entrants. An analysis ( 
by nationality indicated that there were no significant differences, nor did 
age or sex appear to be related to work success. The Progressive Matrices 
Scores of the Irish and Commonwealth groups were significantly below 

which may be due to cultural bias 


those of the U.K. and European groups, _ may be 
Jection within immigrant groups. How- 


ere not apparent in terms of working 
otient discrepancies may merely reflect 


* Dr Bannister is Senior Psychologist and Dr Slater is Lecturer 
in Psychological Statistics at the University of London Postgraduate Medical Schoor 
Dr Radzan is Physician Superintendent at Bexley Hospital. The, a norn ee Nua 
thanks to Miss C. Forman of the g d -A SIMPSON £ 
Staff of the Bexley Hospital for tabulation an 


lowing study is designed to examine 
Test for Candidates for Nurse Train- 
ded for both general and mental 


entrants, 23 European, 14 Irish 
lysis of work efficiency ratings 
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a degree of unreliability in the test in predicting work success for this 
neous population. Ne 
er Msn teat scores had been used as a criterion for rejecting of 
accepting within this candidate sample the most RS ne 
point would have been ‘reject below I.Q. go’. The effect in terms of wo 
efficiency ratings would have been as follows: 
Grade I (excellent), 0% rejected. 
Grade II (satisfactory), 20% rejected. 
Grade III (unsatisfactory), 50% rejected. | 
This seems a not unreasonable level of predictive discrimination for 2 
brief test of this type. k 
It is interesting to note that though 50% of the unsatisfactory nurse 
were below I.Q. 90, in the group above this level there was virtually na 
correlation between I.Q. and work success as rated. This suggests tha 
while a basic level of intelligence is essential in the make-up of a goo 
nurse, above this level many other characteristics (temperament, wor! 
habits, motivation, etc.) are vitally involved and IQ. may be a poor dis- 
criminator as between the satisfactory and the excellent nurse. . À 
In comparatively evaluating the current G.N.C. test, a difficulty aris¢ 
in that little explicit validational data is publicly available. A communis 
tion from the National Institute of Industrial Psychology, designers of t 


test, to one of the authors (dated 12.8.60), referring to validational wor 
on the test, gives the following information : 


(i) In a à the test was used on a sam 
students of foreign origin”. 
A further test designed specifically for 


ently in course of development and results reported in this study confir™ 
that the G.N.C. test at present in use is not suitable for a culturally 
heterogeneous population. 
(ii) The correlation of the G.N.C. test with results of the Preliminary 
State Examination was 0.52. 
A correlation coefficient is, possibly, 
for use in this context, but since the N.I 


ple “after eliminating 


A r- 
Overseas entrants is now app% 


(iii) The test re-test reliability of the G.N.C. te 
0.88. The test re-test reliability of the Matrices test ranges } 
different studies from 0.83 to 0.93, again comparable. d 

In order tentatively to evaluate the relative merits of the G.N.C. 2° 
Matrices tests for predicting the work success of nursing candidates of mise 
nationality, the following experiment was carried out. Both tests WE Fe 
administered to a sample of 46 nurses all of whom had at least passed Paf 
I and II of the State examinations and had been working successfully in 


s is 
st (alternative form), 


— 
————— 
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hospital for 2+ years. It can be reasonably argued that any initi i 
procedure should have let all these candidat d through the ae eS 
had proved their worth. On the Matrices test the previously suggested ee 
off point of ‘reject below I.Q. go’ would have rejected 4% of this group. 

The cutoff point suggested by the G.N.C. for their test is rejection of 
grades D and È. 30% of the sample scored in grades D and E. In view of 
the point previously made, that the work on the present G.N.C. test had 

< been limited to standardising for English entrants, it is worthy of note that 
… all of the 30% who would have been rejected, had the test been in force 
two years ago, were foreign candidates. 

It could be counter argued that the G.N.C. test and its recommended 
cutoff points are designed to screen more rigorously and thus raise the 
standard of nursing candidates accepted. From such an argument we would 
infer that the 30% of the working nurse group who were “rejected” by the 
test should, in the main, be the least satisfactory 30%. To test this 
argument, each of the sample of 46 was rated on a work history basis as 
I (excellent), II (good) or III (satisfactory). The 30% G.N.C. test “rejects” 
were analysed by these work efficiency ratings and found to consist of: 

Grade I (excellent) = 24% rejected 
Grade II (good) = 44% rejected 
Grade III (satisfactory) = 18% rejected 
Within this sample it seems that a considerable loss of the desired is 
_ required in order to achieve a minimal avoidance of the undesired. 
It appears within this limited sample that the present G.N.C. test is, 
relative to Matrices, highly culture bound. 
_ In order to compare the two tests on a purely English sample, the follow- 
ing study was carried out. A sample of 55 English nurses for whom Matrices 
scores, G.N.C. test scores, work efficiency ratings and results in the first 
tate examination were available was examined. 
In terms of work efficiency ratings results were as follows: 


Matrices (cutoff point = reject below 1.Q. go) 


y Grade I (excellent) o% rejected 
1! Grade II (satisfactory) 13% rejected 
rf Grade III (unsatisfactory) 35% rejected 


G.N.C. Test (cutoff point = reject grades D and E) 
Grade I (excellent) 9% rejected 
Grade II (satisfactory) 31% rejected 
# Grade III (unsatisfactory) 65% rejected FER 
©, Thus the G.N.C. tests screening efficiency is much improved by limiting 
€ It to a purely English sample (confirming again the wisdom of eveloping 
| A second “overseas” test) but it still shows a tendency to be “‘costly” of good 
Nurses while screening out unsatisfactory candidates. r: 
In order to test the relative efficiency of the two tests in predicting pass 
| or fail in the first State examination (on first attempt), a tetrachoric correla- 
tion was run with a 2 x 2 table and results as follows: 


Pass Fail 
Matrices Grades I and II 23 4 o 
Below 6 2 7 a85 
Pass Fail 
G.N.C. Grades A and B 16 8 Z 
Below 13 8 = age 


Thus, on this sample, the Matrices results reduce errors of estimation by F 
72% while the G.N.C. test results reduce errors of estimation by 14%. The” 
correlation for G.N.C. test/rst State examination is below that reported in | 
the original N.LI.P. study (0.52) and that of the Matrices is an improve- 
ment on the one reported for a heterogeneous population (0.638). 

It may be argued that the G.N.C. test would prove superior when used 
on a population of General Hospital nursing candidates since they differ, 
as a population, from the Mental Hospital nursing candidates. Such popula- 
tion differences are assumed rather than known and would require expert- 
mental investigation before such an argument could carry weight. 


CONCLUSION 
The results of the present study appear to a 

(i) confirm the view implied by the development of a second “overseas 
test in that the G.N.C.’s present test is not suitable for a population 
which includes non-English candidates; 

(ii) indicate the need for validation of the test against work efficiency 
ratings as well as academic success since it may prove costly OÙ 4 
potentially good nurses while screening out unsatisfactory candidates: 

(iii) suggest the need for concomitant studies of existing tests since one © 
the criteria for acceptance of a test screening procedure is presumably 
not that it works at a level better than chance, but that it is more 
effective for its particular purpose than other ayailable tests. 


r- 


a 


The Use of Cognitive Tests in Nursing 
Candidate Selection: a Comment 


By C. B. FRISBY 


reasons for the construction of the General Nursing Council’s 

_ Entrance Tests or of why the tests have been made available to 

hospitals in recent years. It seems desirable, therefore, briefly to review the 
background. 

Before the war the General Nursing Council stipulated that candidates 
for nursing training should have passed either the School Certificate exami- 
nation or a special entrance examination set by the Council and held at 
certain centres throughout the country. In September 1939 the Council 
suspended its educational requirements for entrance to nursing training. 
After the war the General Nursing Council, looking forward to the time 
when it would be permitted to reintroduce some educational requirement 
with which the candidates to the profession would have to comply, decided 
to prepare an entrance test of a more objective type than its entrance exami- 
nations in use before the war. It therefore invited the National Institute of 
Industrial Psychology to develop a test, performance at which would reflect 
the level of education and capacity to profit from nursing training. 

The Institute developed a test which was given to a sample of more than 

2,000 student nurses who had been accepted for training in a large number 
of hospitals throughout the country. The progress in training of these 
students was followed up to obtain evidence pointing to an appropriate 
pass-mark on the test. Several alternative versions of the test were prepared, 
and later a different type of test for candidates coming from overscas. 
_ Although at the time that the tests were produced the G.N.C. was not 
iN a position to use them as an entrance requirement for those without 
certain academic examination achievements, the Council thought it desir- 
able to make the test available for use in hospitals. 


Its aim was first to 
collect more data on the relationship between test performance and progress 
in nursing training, and, secondly, 


to familiarise matrons with the type of 

test the Council proposed to introduce when it was permitted to do so. 
ollow-up studies on several thousand more student nurses have been 
Possible as a result. 


_ The authors of the article 
tion of a screening test of administering t 
of the population. Where a test is to be used as a supplem ext 
Selection procedure or where, as in the case of these G.N.C. Tests, it 1s a 
Part of the selection procedure but represents a requirement to be met by 
certain candidates before they proceed to the selection procedure, an un- 


Be is not in fact an 
€cted sample of the relevant $ 


| {HE authors of the above article do not appear to be aware of the 


lay emphasis on the importance in the valida- 
he test to an unselected sample 
ent to an existing 


candidate population i 
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important requirement. The question is, what is the effect of the use of the 
test with that proportion of the candidate population judged suitable by 
the other criteria used in the selection procedure. This is the practical as 
opposed to the theoretical issue. 


In view of the purpose for which the General Nursing Council’s tests are 
intended, an established test fairly generally available would be of no value, 
and point (iv) in the first paragraph of the article is therefore not relevant. 


A literal reading of the text suggests that efficiency ratings were obtained 
for nurses who withdrew from training. At first sight this seems a rather 
curious procedure, unless of course all those withdrawing from training 
were rated unsatisfactory. How this question is looked at depends on the 
way in which one considers the position of the student nurse in a hospital. 
The General Nursing Council, which is concerned with the standard of 
nursing, no doubt has the theoretical ideal that any student nurse admitted 
to training should complete it and become State registered. The attitude — 
of the matron of a mental hospital is, of course, rather different. In the 
circumstances which have obtained in recent years, at any rate, her desire 
to see all her student nurses becoming qualified at the end of training must 
be tempered by the realistic necessity with which she is faced to maintain 
the hospital’s nursing service despite the dearth of suitable candidates. 10 
these circumstances it is perhaps not so unreasonable as might at first appear 
to rate as “Satisfactory” nurses who had not completed their training but 
nevertheless contributed usefully to the hospital uring their stay with 1t- 
But from the point of view of the General Nursing Council, the only satis- 
factory criterion of a student nurse’s performance in training is her admission 
at the end of it to one of the Council’s Registers, 


Since the G.N.C. Entrance Test used by the authors is not intended for 
use with candidates from overseas, there is no need to discuss the results 
which were obtained with a group of nurses in which only a proportion 
came from the United Kingdom. The relevant work reported is therefore 
that relating to the sample of 55 English nurses. It is not clear whether al 
these 55 nurses were still in training or had passed the Final State examina- 
tion at the time that the work efficiency ratings were made. If, however: 
some of them had withdrawn from training and some of these had bee? 


given excellent or satisfactory ratings, the picture, viewed from the stand- 
point of the G.N.C., would look rather different. 


The tetrachoric correlation of 0.85 between performance at the 1938 
Progressive Matrices and passing or failing the “first State examination 
(presumably both parts of the Preliminary State Examination) does, how 
ever, call for consideration. Part I of the P.S.E. is an academic examinatio? 
in anatomy, physiology and personal and communal health. Part II might 
be reasonably described as a general knowledge paper on practical aspects 
of nursing. As a criterion, the validity of the P.S.E. is likely to fall a gor, 
deal short of 1. Although it may have a fairly substantial ‘g’ loading; ! 
will certainly cover other factors. 


CANDIDATE SELECTION : A COMMENT 81 


The ‘g’ loading of the Progressive Matrices Test is reported by Vernon* 
as .79. This estimate, based on Service populations, is probably as reliable 
as any available. It seems unlikely that the specific factors of Progressive 
Matrices can play very much part in the P.S.E., so that the relationship 
between performance at Matrices and performance in the P.S.E. is presum- 
ably to be ascribed primarily to the general factor. If the relationship were 
to be considered to depend entirely on ‘g’ and the P.S.E. were a pure ‘g’ 
test, then the maximum meaningful correlation between Matrices and 
P.S.E. would be .79. It is evident that the P.S.E. is not a pure °g’ test, so 
that the obtained correlation of .85 between Matrices and P.S.E. results is 
an oddity for which a psychological explanation appears difficult. The 
authors do not, of course, generalise on this correlation, but it would have 
been surely desirable to comment on its curious nature. 


* VERNON, P, E. (1947). Psychological Tests in the Royal Navy, Army and A.T.S. 
Occupational Psychology, 21, 53-74. 


Training Occupational Psychologists” 


By ALEC RODGER and PETER CAVANAGH 
Department of Occupational Psychology, Birkbeck College, London 


NY reasonably thorough factor-analysis of effective and ineffective 
A performances of psychologists of all kinds would, we suspect, reveal 

clear evidence of the existence of a factor which might be called 
‘semantic folly’. Certainly, we seem to display a talent for the choice of 
misleading words in which to explain ourselves to others. For example, 
introductory text-books of psychology written in English (and American) 
show the continuing popularity of the words ‘behaviour’ and ‘experience’ 
in definitions of our discipline. Yet we all know that for Anglo-Saxon 
men-in-the-street—and perhaps for others too—‘behaviour’ is something 
good or bad, and ‘experience’ is something exciting or dull or at least 
unusual. Bartlett and Bruner (and perhaps other Bs) must wonder whether 
they have lived in vain, so regardless are we of the lessons they have taught 
us about the meaning of meaning. Or is the explanation more sinister? Is 
thanatos at work, cleverly hastening the end of our dangerous science? We 
might, of course, blame the Marxists; but this would probably be unreason- 
able, because they are semantically as silly as the rest of us. 

Even among ourselves, within the psychological family, we have our 
disastrous verbal fun. With cheerful abandon, most of us crazily allow our 
laboratory colleagues the almost exclusive use of the adjective ‘experimental’. 
In England, a psychologist is labelled ‘educational’ or ‘clinical’, not primarily 
according to what he does, but according to who pays him to do it. And in 
many countries Foie are called ‘industrial’ psychologists who have very 
little indeed to do with industry, and who know such words as foreman 
and man-on-the-assembly-line chiefly through the titles of books. Early 
in the war some of us had a difficult time explaining to the British 
Admiralty why we thought that industrial psychologists could help in 
selecting young gentlemen of good family to be officers in that greatly 
respected organisation, the Royal Navy. More difficult still was a subse- 
quent task of arguing for the use of industrial psychologists in the selection 
of men and women for the Administrative Class of the Civil Service. WE 
created these problems for ourselves. 

Charles Samuel Myers, who founded the National Institute of Industrial 
Psychology in Britain forty years ago, saw the difficulty coming. In 1938 
when he changed the title of his Institute’s journal to Occupational Psy- 
chology, he remarked wistfully that he wished he could change the 
Institute’s title too. He had long been worried by the problem of explaining 
why a National Institute of Industrial Psychology should concern itse 


* A paper read at the Fourteenth International Congress of Applied Psychology held in 
Copenhagen in August, 1961. 
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with the vocation: i g i i 
+ a re sie o Jours people into such professions as 

We at Birkbeck College are very pleased th iversi 

please at the University of Lon 

ce plaen us to adopt Myers’s more comprehensive eE the Er 
‘ € new department we shall open in October. For us, as for him 
occupational psychology’ will be the preferred designation of the psycholo- 
gists study of ‘people as workers’—workers of every kind and level, in 
Private enterprise and the public services, including defence. We sek to 
gather together industrial psychology, military psychology, personnel 
Psychology, engineering psychology, vocational psychology and all the rest. 
w = an absurd aim, or one impossible of fulfilment? We think not. 
elieve there is a clear need for applied psychologists who recognise the 
i rads of specialisation. In Monday morning’s symposium on Personality 
ie Organisation, Gunnar Westerlund remarked that it was dangerous to 

a psychologist or a sociologist loose in a firm by himself, because he 
would come back with his own solution for the firm’s problems. This is 
perian true. But we do not need to go outside our own discipline for 
ash diversity. A personnel psychologist and an engineering psychologist 
et loose in the firm would probably display differences just as marked, if 
not more so. 

Some degree of special 

e sake of thoroughness. Educational, cl 
pecupational psychology all overlap, but o 
o deal with problems which fall mainly within o 
within the occupational field, specialisation is to some exte 
annot all hope to keep ourselves well-informed about practi 1 
tical problems arising everywhere within it. What must be avoided is 
o ul specialisation. We believe that it can be harmful both to psychology 
N to psychologists. It can be harmful to psychology, through resulting 
n faulty diagnosis and treatment. It can be harmful to psychologists, especi- 
ally young ones through cts of advancement to 

à à > 5 > 
positions in which they would ervise work of several 
inds. This point need not be pu dealt with in a 


isation there must be in applied psychology, for 
inical and what we are now calling 


bviously there is a need for people 
ne of these fields. Even 
nt required. We 
cal and theor- 


Ti: à 
TA of general practice. For th 


So, it may be a proper aim for psychologists who, after a pe 


clinations best met in this way. But, 
the Would argue, it should not be—as it often is—the proximate me ed 
psy Keen young graduate. Our contention 1s ne sake 0 
a Ychology and psychologists, a broad postgraduate foundation 1s 
Prol ndation which will lead to diagnostic competence over 4 w gee 
lems, and appreciation of common methods of dealing 

Problems pp 

But what problems? During the last ten years WE have been developing 
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at Birkbeck what is now called our Advanced Course in Occupational Psy- 
chology. From the beginning we have used a framework, a map of our 
field, which we believe to be useful; and we were pleased when Ivan 
McCollom (1960) decided to use it in his survey of work in this field in 
various countries of the world. Here it is: 


1 fitting the man to the job 
through (a) vocational guidance 
(b) personnel selection 
(c) occupational training and development 
2 fitting the job to the man 
through (a) the development of methods of work 

(4) equipment design and layout 

(c) the arrangement of working conditions and rewards 
It is intended to be usefully comprehensive; and to be usefully operational 
in style. By usefully comprehensive we mean, for example, that it will 
serve as a short checklist in the diagnosis of a problem. A works manager 
asked us one day, not long ago, for selection tests for packers. A half-day 
survey was enough to show that, although the company’s selection (and 
recruitment) procedures might need attention, more important was their 
training problem. They had few packers, and those engaged from time to 
time were left to learn from the supervisor and another packer. Also at 
fault were the packing methods; and so were the design and layout of the 
whole despatch department. Further enquiry showed that there was prob- 
ably a payment problem too. Now, although this kind of thing is easily 
imaginable, and falls within the experience of many of you, you will 
perhaps agree that, unless the situation is looked at systematically from 
these several points of view, it may be treated simply as a selection problem 


or as a training problem or as a methods of work problem or in some other 
narrow fashion. 


Let us add that of course this way of mapping out the occupational 
psychologist’s problems is not the only one that could reasonably be rest, 
Morris Viteles (1932) produced one thirty years ago which had, fairly 
clearly, the same aims of being comprehesive and operational; and A. T. M. 
Wilson gave us another on Monday in his contribution to the symposium 
we have already mentioned. Having a map of some kind is more important 
than having one of a particular kind. But it should, we suggest, be com- 
prehensive, to ensure that in diagnosis and treatment nothing that is likely 
to be important is overlooked; and it should be operational, if only to avot 
the bewildering confusions of category only too common in the literature- 
Recently we saw a statement that occupational psychology is concerne 
with ‘guidance, selection, tests, interviews, Jabour wastage, job-satisfaction, 
accidents, strikes and ergonomics’. Does this kind of thing do us any good! 
Are not critical people likely to respond to it as they might respond 1 
they were told that the medical profession is concerned with health, injuries» 


| 
\ 
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epidemi 

PE ra — su drugs and surgery? It is all very true, but ver 

som mr À | cascade of labels of disorders, treatments, diagnostic dena 
e is no substitute for orderly definition. A : 


Bu a 

of a ry pil ede up another issue which must be faced. In this map 
Dole, We bone a En words which designate areas claimed by other 
Re mu in : à nited Kingdom, anyway) our youth employment 
aad T de pesonas officers, our training officers, our work study officers, 
aiet T e ane make it clear that we are not concerned to dis- 
de à ers. This, we suggest, 1s a point at which the occupational 
spécial = ts oe Aa slipped up. Through not saying what his 
i daning z Sean > a oe is, he has given the impression that he 
a 1s ae claiming? He is claiming, is he not, to being better equipped 

ers—because of his psychological training—to bring to bear on all 


these e S rst 
roblems (of guidance, selection, training, and so on) our accumulated 


know ai 
edge of human capacities and inclinations; that is, of what people, 


a 
s Ha Neen 4 ie of doing and want (or are at least willing) to do. 
liées à T ichotomy in various forms of mpe Some talk of 
ben nd interests, some of aptitudes and preferences, some of talents 
sine re some of skills and attitudes. But the idea is always the 
Vink ss suggest that the occupational psychologist's basic scientific task 
cpl a satisfactory way of thinking about what people as workers are 
Pable of doing and want to do. and to show the experts who deal with 


t É 
hese technological problems that they can solve them more effectively with 


p sychological elp than without it. 
But how can we tell whether a way of thinking about these things is 


satisfactory or not? What are the merits of a field theory approach: r 
y? We suggest that, to be 


ofi : : 
nformation theory? Or of some tratt theor 
tlined, a theory must meet two 


Semin for the purpose we have ou 

eg rements. First, it must be applicable over the whole range of problems 

Tk Be Secondly, it must be reasonably intelligible to the non-psycho- 

RT van whom and for whom the occupational psychologist works. The 

foit of these criteria is necessary, because unless it is accepted we continus 

Ax in danger of making faulty diagnoses, through trying to talk several 
nical languages at once. The second is necessary, om unless it is 

vice. 


ac Lame FE a 

cepted we invite the rejection of our conclusions and a 

We take the view that these requirements —0r desiderata, if you think 
i ion of a trait theory 


fegn; 
‘quirements’ too strong a word—point to the adopti! 
A fc 


dome kind. That is, more speci cally, they point to the desirability of 
nking about people as workers f various degrees © 


general: in terms of traits 0 n 

o dun and persistence, some of them governing what we are a e 

Birkbe 8 others governing what we want to do. As we have implied, at 
eck we call these capacities and inclinations, 


€ 


à put we are not fussy 
dia the labels. Perhaps we may put the issue in another way, by saying 
t the occupational psychologist’s scientific task is to become more know- 


| 
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ledgeable than others about the capacity traits and the inclination traits of 
people as workers—about their nature, their identification, their develop- 
ment, their pathology, their assessment. His technological task is to apply 
this knowledge to problems of ‘fitting the man to the job’ and ‘fitting the 
job to the man’. 


Field theory has an honourable record, but mainly in area 2(c). Infor- 
mation theory has proved its usefulness, but mainly in areas 2(a) and 2 (b). 
Trait theory has always been popular in areas 1(a), 1(b) and r1(c). If we 
want one of general applicability, let us go for trait theory, bearing in mind 
the fact that our theories are not meant to represent ultimate truth but 
merely to facilitate useful thinking. Some will say that trait theory is con- 
ventional and atomistic. Of course it is, but in our view that is what is 
required for much of our work. We take very seriously the desirability of 
theoretical formulations which are sufficiently close to common sense to 
gain attention and acceptance; and trait theory of some kind is, you will 


agree, the intelligent layman’s theory. Perhaps we could call this ‘fitting 
the theory to the user’. 


Is it not likely that much of our fruitless work has proved fruitless 
through neglect of this fact? On Monday afternoon, Professor C. H. 
Lawshe made a point similar to this one, in arguing for the use of statistical 
devices intelligible to the user. On Tuesday morning, in the symposium 
on psychological problems in regions in the course of industrialisation, both 
Father Peter Dempsey and Professor J. Mallart made another related point, 
when they both argued for gradual change—change, as Father Dempsey 
pei it, ‘not so rapid as to obliterate the landmarks with which we feel at 

ome’. 

Moreover, in our advocacy of a trait approach to the whole range of 
occupational psychological problems, we do not suggest that we should aim 
to take over, in one piece, a set of traits or factors or dimensions worked 
out by psychologists of some other kind. We should not fall into the error 
of supposing that our traits or factors or dimensions are anything more than 
convenient fictions, strongly influenced in nature by the circumstances in 
which they have been (as we sometimes rather naively say) ‘discovered’. 
The factors of the educational psychologists have been derived mainly from 
contrasts between people who have been successful and unsuccessful educa- 
tionally. The factors of the clinical psychologists have been derived mainly 
from contrasts between people who have been successful and unsuccessful 
socially or in matters of health. Should we not have our own factors, derived 
mainly from contrasts between people who have been successful and un- 
successful occupationally? 


But what is occupational success? We make the assumption that 4 
worker’s satisfactoriness and his satisfaction should both be taken into 
account. His employer is interested chiefly in the former—his satisfactori- 
ness, his efficiency. He himself tends to be interested chiefly in the latter 
—his satisfaction. Why should we not produce scales of both, based on 
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action taken by the employer (in the case of satisfactoriness) and by the 
worker (in the case of satisfaction)? Obviously, in the former we can range 
all the way from instant dismissal to immediate promotion. The problem 
is to formulate sound intermediate steps using such actions as giving the 
man a week’s notice, advising him to look for another job, transferring him 
to other work, delaying his promotion, extending his period of trial, repri- 
manding him sharply, and giving him a black look. Similarly, the scale of 
satisfaction can range all the way from immediate resignation to persuading 
the rest of the family to take up the same work or join the same firm. Inter- 
mediate steps may include applying for other jobs, keeping an eye on the 
Situations vacant’ column, becoming a clock-watcher, helping one’s col- 
leagues out when they are behind time, and taking on additional work 
without seeking reward. 

In the practical work of our Birkbeck course, variety and realism are two 
of our objectives, but they are not always compatible. For if we are to have 
realism, and take on work which someone wants to have done—whether 
it is the vocational guidance of a misfit adult or the experimental trial of the 
relative merits of two pieces of equipment—then we must be ready to give 
the problem the whole of our attention and perhaps lose a chance of doing 


Something else. 

There is a good deal of vocational guidance in the practical work, not 
because we expect that many of our students will want to go In for it (though 
Some do), but for three other reasons: first, it gives them very useful practice 
in the use of questionnaires, tests and interviews; secondly, it is easy a 
Organise, for it does not involve interrupting à firm’s production; an 
thirdly, it offers a very good way of learning about occupations—what jo i 
there are, how people frain for them, where they train, at what cost, an 
With what prospects. To some extent, the same arguments apply to the 
the practical work in the selection field. We now make ceny ae 
tape recording: hundreds of guidance and selection interviews ue © 
Tecorded during the last two years. All of this work is ae in oe ah 
With central and local government services, nationalise un = : A E 
cluding the Atomic Energy Authority and British European cie DHS 
Private organisations and individuals. Recently we have Re ae me 
On a follow-up research for Management Selection Limite D: ne 
Course, it is difficult to arrange for students to do practical wo 


i the consultants 
4 understandable anxiety of 
consultants, because of the be jeopardised by the students’ lack 


them, a 
selves that their own position may et 
OL expertise. In this case the student had already a sa ma w 
Staff of Simon Biesheuvel’s National Institute for peed es aad 
Outh Africa and was well qualified to handle high-le 


Iscussions 

0 ] advances 
In the area of ‘fitting the job to the man we have maie ae = ee, 
p Bxing up practical work, particularly with a ne are E GEC, the Pro- 
field, EMI (Electronics), the Atomic Energy Division 
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duction Division of the United Kingdom Atomic Energy Authority, Stan- 
dard Telephones and Cables, Associated Electrical Industries—all these and 
others have provided work for us. And we have benefited from an 
arrangement whereby students are able, in their first term, to spend the 
equivalent of two weeks on engineering workshop practice, in an engineer- 
ing firm—Harveys, of Greenwich—who give us the use of their apprentice 
supervisor while his apprentices are away at their local technical college. 
We find that it increases a student’s confidence to learn a little about bench 
and machine tools, and get to know how they are used; and to do all this 
in an industrial atmosphere. 

Validation of training of this kind in occupational psychology is, of 
course, as hard as any. Numbers are small, up to the present; and the variety 
of later employments and employers is so great that useful criterion measures 
are difficult to find. It appears, however, that the majority of the students 
concerned obtain congenial and reasonably well-paid appointments in which 
they are able to make use of the knowledge and skills the course attempts to 
foster. It appears, also, that they experience no great difficulty in transferring 
from one kind of work to another—for instance, from vocational guidance 
to equipment design and (in another case) from equipment design to per- 
sonnel selection and training. But we must admit that at present we cannot 
tell whether this would have happened anyway, even if these psychologists 
had not taken our course at all. Perhaps the most useful piece of criterion 
information we can offer you is the fact that, out of 25 Ph.D. students at 
present on our list, 18 have previously taken the postgraduate course we have 


described, and have apparently decided that it would be worth while 
carrying on. 
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The C 3 us 
ne cage An Examination of some aspects of university selection in Britain. 
a4 š - FURNEAUX. London: Oxford University Press for the Nuffield Founda- 
This iè 1961. Pp. xxvi + 245. Price 25s. 
Britain Ae + 4 and important book. In recent years university selection in 
people, ahd Ta arly in England, has become absurd and full of hardship for many 
ints this = r Furneaux here presents some of the results of an enlightening enquiry 
The f rry situation. 
PA first us of the book sets out his main findings and suggestions in non-technical 
Sec on iE and is directed to everyone in any way interested in higher education. The 
With « part provides detailed data and discussions and is intended mainly for people 
itself i ga interest in some particular aspect of the investigation. The investigation 
at the In Bac by the Nuffield Foundation and conducted by a Research Unit 
Unio stitute of Psychiatry in the University of London. 
rtunately “insuperable difficulties arose which made it impossible to carry out 


an f 
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u 
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in the eld, as a representative ‘modern’ English university; work was also carried out 
and th Universities of Birmingham and Liverpool, the London School of Economics, 
provi Ac Imperial College of Science and Technology; and extremely valuable data were 
etal, 300 Grammar Schools, whose pupils applied for admission to many different 
es. 
The ridiculous and distressing state of university selection in England is the result 
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Of at least six contributory causes: inadequate provision for university, education; the 
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es and departments; the ten- 


TA ng (and the varying standards) of their several faculti | ¢ 
Cy of some universities (particularly, perhaps, of some Oxbridge Colleges) to give 


Mies ay and even priority, to other considerations than academic promise; ee ihe 
uni uncement of G.C.E. results only about six weeks before the beginning © the 
versity year. The effect of all this is that many applicants, with all their attendant 
e Ents from headmasters and others, g° through the selection procedure (including 

tviews and sometimes special examinations) of five or six universities; they receive 
an or conditional offers from all or some of them; and then, at the end of August, 
en the G.C.E. results are available, there occurs what has been described as a “tremen- 


Sous General Post”, as places fall vacant because conditionally accepted applicants have 
s with firmly accepted applicants, they have unex- 
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(c) The results of school-leaving examinations, if properly used, provide the 
best single prediction of academic performance in a university. 

(d) Unfortunately, the universities cannot make fully effective use of these 
results owing to their not being available in time. 

(e) Interviews, as at present conducted, Headmasters’ reports and other 
common elements in selection procedures seem to be “quite useless” for 
predicting academic performance. 

(f) Different selectors do not agree about the relative worth of candidates, 
and qualified applicants who are rejected by one university and then ac- 
cepted by another do as well as candidates accepted by the he university. 

(g) There is no substantial untapped reserve of male talent in sixth forms as 
they are at present constituted; but it might be possible to increase the 
number of women undergraduates by about a third without increasing 
the number of girls in sixth forms, if only more of these girls could be 
induced to seek university qualifications. 

(4) Much more research should be carried out into selection and other 
matters affecting universities and their students; and for this reason (as 
well as others) the universities should both improve their record systems 
and make available the vast amount of information about the perform- 
ance of students that now lies buried in their files. 

(4) Although applicants should continue to apply for admission to particu- 
lar universities and each university should be free to make its own deci- 
sions, there should be (and this is Mr Furneaux’s “basic suggestion”) a 
central clearing-house or “co-operative selection agency,” which. will re- 
ceive the applications in the first instance, be kept informed of the uni- 
versities’ decisions about applications, and communicate the final decisions 
to candidates after the whole process of selection has been completed. 

Unlike less fortunate investigators, Mr Furneaux has had the pleasure of seeing his 
basic suggestion accepted. The universities have agreed that there should be a central 
clearing-house for applications. This will enable better use to be made of the results 
of school-leaving examinations, even though these results remain unavailable until the 
end of August. But there will still be difficulties to overcome. For example, College 
decisions at Oxford and Cambridge may have to be made much earlier than at present 
if the clearing-house time-table is to work. Again, every university, in considering the 
applicants who have made it their first choice, should know how many other applicants 
have placed it second, third or fourth. Otherwise it will not be able to assess its first- 
choice applicants in relation to other potential entrants. 

This is an exceptional book in that it has won, and will win, the good opinion of 
psychologists, statisticians, administrators, teachers, university lecturers and many other 
groups of people. It is to be hoped that its lessons will also be learned by the people 
actually engaged in university selection, who, Mr Furneaux found, “set about work 
conscientiously and with devotion” but are generally less interested in the ‘theoretical 
and experimental background” of their task than “many of those who hold important 
senior positions within our universities”. REX KNIGHT 


Decisions, Values and Groups. Edited by D. wittner. London: Pergamon Press, 1960- 
Pp. ix + 348. Price 80s, 


This book is a report of a Conference sponsored by the United States Air Force 
Office of Scientific Research. The Conference was interdisciplinary and included a num” 
ber of points of view about human behaviour. It would be fair to say that the area 
covered was that part of psychology which includes thought processes, social psychology 

nd psychodynamics. Unlike many reports of conferences, the volume has been pre 
a Ÿ i a set of properly written papers with full references and there are no verbatim 

ce + discussions at the Conference. The latter frequently read less interesting] 
aoe hes sounded at the meeting itself, and it is, therefore, very creditable that Dr will- 
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a to formal papers. Unfortunately, this has also had 
a pe is somewhat delayed, ee the Conference ks a ae 
which ane = divided into four main sections, together with a last pair of papers 
models and Z class by themselves. The first section contains papers on mathematical 
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ol oni D this section are good of their kind and this approach is undoubtedly one 
y Dr Br sae e potential value. A special mention should be made of a theoretical paper 
ee eck on the proper use of models, which makes a number of very valuable 
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of the book closes with a chapter on what might be called the logic of “simplification” 
in psychological experiment, where the author endeavours to determine the conceptual 
properties of ‘dimensions’, such as aptitudes, attributes of personality, ‘utility’, and group 
‘cohesiveness’, and to see whether they lend themselves to linear representation. 

So far, however, all is highly abstract and it is perhaps a little hard to see how the 
ideas could be ‘incarnated’ in actual research. Part II turns to ‘Applications’, although 
even these are still theoretical rather than practical applications. Nevertheless, the occu- 
pational psychologist will now be on firmer and more familiar territory. If he is inclined 
to theory, he will recognise many of the topics with which Dr Restle is concerned : 
choice, recognition, patterning, prediction, and compound responses; and he will be 
grateful for the fact that the author’s approach generally makes it possible to reduce the 
discussion of a quantitative law to a concrete question in psychophysics. 

Chapter 4 is largely devoted to a critique of the traditional concept of utility. It is 
to be regretted that no new empirical evidence is offered other than a re-presentation o: 
data employed by Coombs in his study of preferences for shades of grey. This is taken 
to be an analogue of a situation where etes in utility and qualitative differences 
may be measured in the same linear fashion. 

The exploration of the hypothesis that memory schemata are chosen by random 
access to a store occupies Chapter 5. Dr Restle finds himself favourably disposed to the 
concept of a ‘schema’, which received some adverse criticism from Professor R. C. Old- 
field in his 1960 Presidential Address to Section J of the British Association. In the 
light of what Dr Restle has to say, the ‘schema’ may win a new lease of life. If so, 
however, its various connotations will have to be sorted out. Thus the sense in which 
Dr Restle employs the word appears to have little in common with Russell Brain’s 
concept of an ‘auditory word schema’. 

In Chapter 6, the problems of ‘negative recency’, ‘probability matching’ and allied 
henomena are critically discussed in the light of some of the experimental evidence. 
he theory proposed is that the subject records the result of each experimental trial as 

a schema and selects a response in later trials by trying to match his situation with a 
previous one. Here, too, as in Chapter 4, Dr Restle has overlooked a number of relevant 
British researches, in particular those that have considered developmental influences and 
the relationship between ‘negative recency’ and the concept and measurement of luck. 

In Chapter 7 the author gives the psychophysical methods a much needed ‘new look’ 
and draws attention to a number of unresolved difficulties. The final two chapters con- 
stitute a valuable contribution to the study of compound responses, judgements and 
estimates in terms of the utilisation of schemata established by instructions. 

All in all, there can be no doubt of the high quality of this book. Its significance will be 
increasingly appreciated by theorists and experimentalists alike. Had the author taken 
into consideration a wider range of investigations the value of his contribution might 
well have been appreciably enhanced. JOHN COHEN 


Productive Thinking. By Max WERTHEIMER. Enlarged Edition, London : Tavistock Publi- 
cations, 1961. Pp. xvi + 302. Price 28s, 

The Role of Speech in the Regulation of Normal and Abnormal Behaviour. By a. ¥- 
LURIA. Oxford : Pergamon Press, 1961. Pp. viii + 100. Price 50s. 

These books are written by leaders of two very different psychological movements- 
Wertheimer’s book is already old. The first edition appeared posthumously in 1945. 18 
it he gave detailed accounts of the way children go about solving problems mainly © 
a mathematical kind and at the same time he presented the Gestalt psychologist’s view 
of thinking. Even if one is unsympathetic to this viewpoint, it must be admitted that 
Wertheimer was a very good mathematics teacher, and the book should be essentia 
reading for teachers. The new edition includes three new chapters and five new appe?” 
dices which were found among Wertheimer’s papers after his death, It is possible to s¢® 
why they were omitted from the first edition since they do not present so plausible a 
case for the Gestalt interpretation as was provided by the already published chapter 
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he Psychology of Thinking. By ROBERT tHomson. London : Penguin Books, 1959. 


x Pp. 216. Price 3s. 6d. 
filly very excellent book is already well known to a large number of readers and it 
it ig cee ves careful study by many more. It must be studied carefully because, although 
tio 1 and usually decisive in the nature of the subject matter, 1t demands concentra- 
n of attention. 

ous meanings that can be attached to “thinking”. 
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animals and by human beings; the ways concepts are 
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at all from the importance of Dr Thomson’s book, both because it is of little use—though 
common enough—to know about the latest developments without any knowledge of 
earlier ones out of which they have grown, and also because nearly all the problems 
discussed in this book are still alive, and waiting for their definitive solution. 

F. C. BARTLETT 


Freud and the Post-Freudians. By J. a. c. 8Rowx. London: Penguin Books i961. Pp- 
viii + 225. Price 3s. 6d. 

Readers of Occupational Psychology will be familiar with J. A. C. Brown’s earlier 
Pelican, The Social Psychology of Industry, and will expect to find in the present book 
a lucid exposition and a lively review of the psychoanalytic works denoted by the title. 
They will not, on the whole, be disappointed. Dr Brown would seem at times to obtain 
his pungent effects by means of speedy writing, of which the disadvantages are some- 
times apparent—repetition, a lack of clear organization within chapters, a formidable 
final paragraph twelve pages long and the following sentence : “Rank’s contribution to 
this confusion—and his distinction, shared with Sullivan, of being the other worst 
writer in the analytic field . . .” (p. 204)—but the great merit of his exposition is that 
he does manage to stimulate the desire to read the books he talks about, even, some- 
times, when he is most critical. And although we bounce along from swingeing attack 
to swingeing attack on psychoanalysts (“The real criticism of psychoanalytic orthodoxy 
is... that there was an arrogance bordering on dottiness in the assertion that only 
members of this body were qualified to criticize its theories, when we know that hardly 
one trusted the insight of another or was capable of distinguishing between persona 
feclings of loyalty and devotion to scientific truth”. p. 186), the overriding impression 
given is that the writer is convinced that psychoanalysis is a Good Thing, and that he 
has made a determined and honest attempt to transmit his conviction, 

The first two chapters review the main concepts of psychoanalysis and Freud’s own 
theories. Only about one sixth of the book, then, is devoted to Freud himself and the 
ultimate orthodoxy, but it is an admirably concise summary and review, Many psycholo- 
gists will be amazed that to Freud only is attributed the achievement of transforming 
psychology “from an academic and wholly static discipline making use of terms 
borrowed from physics or philosophy into a science, rooted in biology but spreading 
outwards into a sociology, describing behaviour in dynamic and goal-directed terms” 
(p. 2), even while they accept Brown’s statement that Freud changed the tenor of human 
thought and agree that Freud’s theoretical greatness lay in that he sought to explain an 
not merely to describe. There follows a chapter on the early schismatics, particularly 
Adler and Jung, and here the writer is rightly forthright about his own partialities an 
prejudices while giving his readers full opportunity to check for themselves by suggest- 
ing what they should read. So far, and with the later chapters on the Neo-Freudians: 
the coverage of this review of psychoanalysis is much the same as that of the earlier 
books by Clara Thompson and Ruth Monroe, which are surprisingly missing from di 
bibliography at the end. At this point, Brown has two useful chapters containing materia 
not to be found in these books: concerning the British Schools and the Psychosomatic 
Approach. The three chapters on the Neo-Freudians (occupying 61 pages in all) are pre 
ceded by one on Psychoanalysis and Society, and finally Brown lets out all the stops 17 
a chapter called Assessments and Applications. r 

The relatively large proportion of space given to Horney, Fromm and Sulliva® 
suggests that theirs is an orientation congenial to Brown : but not a bit of it. Indeed, they 
are roundly attacked, either for not being Neo or, especially in one case, for barely being 
Freudian, although Brown does not tell us how the category ‘Neo-Freudian’ originate 
or why he adopts it here if it is so unsuitable. It is, apparently, with the biologie 
approach of Freud and, later Melanie Klein, that his sympathies lie. It is all the n 
surprising, then, that this review of ‘Post-Freudians’ ends with Sullivan and ne 
reference to the attempts of such Sien lans be Pe a opier i pees 

psychoanalytic theory so as to reconcile it with psychological theories which are 
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ii Tea biological thought. There are further omissions from the otherwise useful 

i litle he y given at the end (as is also the book of Dalbiez). But Dr Brown does seem 
ane dents p the subject of the outlook of modern psychology. He says, “There can 

sociological en ae the recent tendency in psychology has been towards an increasingly 

DE at emphasis” (p. 120), a statement which might not have exercised the eyebrows 
+ Heychdlagis: of weary years age. Yer British psychology is thought to lack interest. 
IM social psychology, for “at the present moment there are perhaps less than half a 
dozen modern British books of any significance dealing with it” (p. 58). Of course, ‘of 
any significance’ and ‘modern’ are phrases which make this argument difficult to chal- 
lenge, but no great latency is involved in thinking up half a dozen British books b 
authors still living which make an original contribution (Bartlett, Bion, Eysenck. Him 
melweit, Jahoda, Robb) and half a dozen other people who have broadcast social psycho- 
logical ideas by their writings (Argyle, Harding, Klein (J.), Pear, Sprott, Thouless— 
and J. A. C. Brown, of course). The last chapter, above all, is marred by explosive asides 
on modern psychology which lose any force they might otherwise have had in the face 
of such misinformation. 

Amid all the confusion of the last chapter, what give greatest frustration are the 
attempts to support the scientific status of Freud’s work which slide off into the mere 
assertion that Freud was much better than Adler or Jung in this respect! The claim for 
Scientific respectability appears to be based solely on Freud’s position about determinism 
and his use of free association, in which respects Adler and Jung might be thought to 
carn some marks too. The whole question of Freud’s status as a scientist is worthy of 
a much more thorough investigation than it receives here : indeed, Brown seems content, 
1n the end, to accept Freud’s influence as sound evidence for the validity of his ideas. 

After the discussion on symbolism in chapter 6, Alan Fletcher’s cover design demands 
a second look. Freud’s portrait occupies the clearest of a series of ellipses, most of them 
green shadows overlapping Freud’s, in front and behind. The last in the series is again 


ofa stronger tone, and it is tangential with Freud’s, so balancing it. But it contains no 


Portrait. For whom is this important position reserved? As Brown says (p. 196), “Freud 
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still awaits his Einstein”. 


Working with Groups: the Social Psychology of Discussion and Decision. By JOSEPHINE 
KLEIN. London : Hutchinson, 1961. Pp. 240. Price 358. 
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a desirable pre-requisite for effective group work. Accordingly, the last few chapters are 
designed to provide practice in acquiring the actual skills needed by means of role- 
playing. The reader is encouraged to leave his arm chair for the purpose, or at least to 
assemble a group around it. Many useful hints are offered concerning the ways of hand- 
ling training groups and helping their members to become used to thinking at several 
levels simultaneously : the task of the group, the effect one has on others and how the 
rest influence each other. Being able to keep this up for lengthy periods is no mean 
achievement, and one of the main motivating elements is probably a fascination with 
the underlying currents of thought and feeling which run through a group all the time. 

For the social psychologist, one of the main contributions of the work are the new 
interaction categories, but one would have wished that Dr Klein had provided some 
indication of the reliability of coding by her method. From the point of view of the 
non-specialist who tries to follow her instructions, the recording and coding of group 
discussion material is made to appear somewhat simpler and neater than it is in fact. 
This is a pity, for it is liable to discourage people on their first attempt; hence it is 
perhaps worth pointing out that precision, whilst indispensable for the researcher, is 
not vital for the learner : even a relatively crude analysis of content can be of great help 
in the understanding of group processes. 

In general the book admirably fulfils its purpose as a practically slanted introduction 
to the social psychology of group behaviour, and teachers or practitioners in this sphere 
are likely to find it as useful as learners. Occupational psychologists, and others con- 
cerned with the management training courses that are becoming ever more widespread, 
can turn to this work as a fruitful source of ideas. GUSTAV JAHODA 


Research into Road Safety. By THE ORGANISATION FOR EUROPEAN ECONOMIC COOPERATION: 
Paris : O.E.E.C., 1960. Pp. 54. 

This booklet contains a report on a meeting organised by the Organisation for 
European Economic Co-operation and held in the U.K. at the Road Research Laboratory 
(Langley) in July 1960; five papers on crash injury research; and a note by Professor 
G. C. Drew on “alcohol and skilled performance”. 

The report surveyed what was currently being done in the way of road safety research 
in the various member countries of O.E.E.C., and recorded the recommendations of 
the meeting that: (1) An international body should be established to foster the inter- 
change of road safety information, to assist in coordinating researches and to recommend 
new researches with international co-operation. (2) As a first step, a directory of research 
institutes should be compiled. (3) Countries should set up national committees to act a5 
a focal point for road sa ey research and to provide a link with the international body: 

Of greatest interest to the psychologist is not what the booklet contains but what is 
conspicuous by its absence. For example, the five Papers on crash injury research 
describe investigations into the nature and physical causes of injuries in road accidents 
and suggest improvements in the design of vehicles. They comment on the physical 
design of safety equipment, in particular safety belts for motorists and crash helmets for 
motorcyclists. In doing this, the papers concentrate entirely on one consequence of the 
wearing of safety equipment, namely : (a) the physical effect on the driver if he brakes 
suddenly or is involved in an accident. Undoubtedly if appropriate equipment is word, 
very considerable protection is afforded to a driver whose car is brought suddenly to 4 
halt or who falls off a motorcycle. The papers say nothing, however, about the other 
two consequences, namely : (2) the effect on driving habits and (c) the consequent effect 
on other road users. Yet these consequences may be equally important. More researc! 

is needed, for instance, into the effect that wearing a crash helmet has on a motorcyclist § 
road behaviour and on his attitude to road safety, and into the subsequent driving 
record of motorcyclists who have been involved in accidents and saved from nes 
injury through having worn crash helmets. It is at least worth investigating whe pS 
the feeling of greater safety conveyed by wearing a crash helmet might awe S 
motorcyclists to drive faster and so incur more accidents (though the number of dea 
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training and trainability, retirement, the efficiency, health and safety of older workers, 
and the types of work for which they are best suited and upon which they are employed. 
There is no need to warn readers that policy and practice sometimes differ, and that 
opinions are occasionally in conflict (a) with such evidence as exists, (b) with opinions 
held by other people in the same firm, and (c) with such policies as can sometimes be 
pinned down! | | 7 

The main text of this report, consisting of an outline and a brief discussion of find- 
ings, is entirely separate from statistical and procedural details, which are contained in 
eight appendices. This arrangement, common in official reports of government depart- 
ments and the like, is relatively uncommon in applied psychological reports. Bearing in 
mind that applied psychological reports are read by a very mixed bag of people, this 
arrangement is particularly suitable. Those who want the details can get them simply 
by reading on, whilst those, probably the majority, who want just the bare bones do 
not have to bother with pages of detail. 

The findings are so closely woven into the twenty odd pages of the main text that 
a summary of them would be very misleading. However, since this admirably brief 
main text is one of the most readable pieces of technical reporting that has come this 
reviewer’s way for a long time there is no reason at all why it should not be read 
widely by managers, social workers and others with a concern for the older worker, 
as well as by applied psychologists with an interest in the social problems of ageing, 
or with an interest in the interview as a technique. Whether or not one agrees with 

Dr Heron and his colleagues of the M.R.C. Unit for Research on Occupational Aspects 
of Ageing that information of the type with which this report is concerned is really 
essential before effective action can be taken to improve the lot of the older worker, 
it is very difficult indeed to fault their method of getting it. 

The interview, as every student of psychology knows, is fraught with hazards, and 
only by insisting on the insertion of the strictest controls can complete unreliability be 
avoided. In this case, controls have been adopted in an almost obsessional manner, and 
however hard one tries, it is almost impossible to find significant flaws, The results are 
probably among the most reliable yet produced by a study involving large-scale inter- 
viewing, and students of opinion surveys will probably come to regard the method 
adopted by those responsible for this survey as a model for future ones. 

Another measure of the value of this report is the extent to which it tantalises its 
reader by making him wonder about things which the text touches on only briefly, and 
about the mechanisms responsible for generating the states of affairs which evidently 
exist in manufacturing industry on Merseyside. However, tantalising the reader is apt 
at times to boomerang! For instance, one would have liked a lot more information 
about one of the most interesting findings of all, that is, that interviewees’ responses 
may have been related to their own ages. This fascinating topic is not followed up tO 
any appreciable degree, and one feels that the conclusion that “not surprisingly, the 
climate of opinion in which a man works is affected by the age of his superiors . 
is not really good enough. More information about the “hows?” and, more particularly, 
the “whys?”, is clearly needed, since such a relationship could have very considerable 
practical and theoretical significance. 

One of the most valuable things which this report does is to draw our attention tO 
the wide variation which exists between the opinions of individual supervisors an 
managers, and to the (sometimes charming, but frequently exasperating) inconsistencies 
to be found at times between these opinions and what have been demonstrated empi"! 
cally to be the true facts of the case. For a long time now, experimental gerontologist$ 
have been attacking laymen for holding grossly ill-informed opinions about the ageing 
process. On the whole, however, they have based their attacks upon the sort of scanty 
evidence which they would be the first to decry if used by others. Dr Heron and h 

team have now provided some real empirical data about these opinions and about A 
areas in which they are most in conflict with the facts. If this survey leads them i 
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trial structure and wage disputes is interesting; the somewhat “avant garde” tone of 
discovering new insights and interpretations of them, although the material offered and 
the underlying issues cannot but be all too familiar to most Work Study practitioners 
and Personnel Managers accustomed to wage negotiations, is very irritating. 

The introduction outlines the author’s approach: he distinguishes the “efficiency” 
of an organisation from the control of human “effort” which determines it, and covers 
the economic and sociological approaches to the study of both. He then takes as his own 
starting point the realistic view that “employer/employee relations present a structure 
of differentiated power that reflects unequally distributed advantages and disadvantages” 
and proceeds thereafter to lay emphasis on the causes of conflict and dis-organisation; 
one is reminded vaguely of Hobbes. Further distinctions, quite helpful, are made 
between “occupation” and “employment”, and also that between “employee/employer” 
as opposed to “employee/ employee” relationships. = 

The first part of the book then runs over the various controls exercised by society 
and industry over actual earnings (rewards for effort) and wage differengials. The 
second part comprises an analytical picture of industrial motivation nds vations 
ideas such as “‘weariness/contentment”, “tedium/traction”, etc. Not all would agree 
that “we have come to a new problem” when “we have found that the components of 
effort are unpredictable, unstable, and beyond any form of measurement” : the builders 
of the pyramids must have been very much aware of this problem when planning 
production and supervising building operations. The third part discourses on the social 
foundations of working, and of standards of effort value; it culminates with the signifi- 
cance of marginal wage disparities as the crux of industrial conflict—that ever-changing 
balance between the effort required to be put into a job and the cash rewards for that 
effort, as between different jobs. 

The general acceptability of the book is not helped by the turgid style of its prose, 
which, after rambling through an extensive analysis of all too familiar material, offers 
no helpful clues for tackling the classic problem which it claims to illuminate. 

P. FORTESCUE 


The Future of Occupational Health Services. London : British Medical Association, 1961. 
Pp. 16. 


In 1951 the Dale Committee recommended that, in the long run, there should be 
some comprehensive provision of health services outside the existing national health 
service, directed towards people at work—whether in factories or not. The subject has 
received a good deal of attention since then. Doctors, employers, trade unionists an 
indeed anyone concerned with the general well-being of people at work must sooner Or 
later consider what should be the future of occupational health services, It seems some- 
what surprising that the B.M.A. working party, whose report this is, has such a narrowly 
selected membership. Each one of the members is in some way directly associated with 
occupational health. We might have expected to see general practice and the hospital 
service more specifically represented, if only to represent a different viewpoint. The 
B.M.A. urges that an immediate start be made in setting up a comprehensive occupa" 
tional health service; but since the Association had already declared its support fof 
occupational health services this is not surprising. 

The interest really lies in the review of the functions of such a service and the 
organisation that is recommended to carry them out. Under the general heading of the 
“Functions of the Services” two things stand out : (a) the extremely wide view take? 
of the role of the health service—ranging from medical and first aid treatment z 
ergonomics, and (b) the implication that a lot of people actually within the service ma 
have the collaboration of many others outside it. Despite the statement that the serv! A 
is only advisory, the impression that the doctor is the band master is given by a f 
juxtaposition of two sentences, viz. He (the doctor) must collaborate with others - 
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ment may be only partial they do not suggest how we may assess its extent. Thirdly, 
commitment is used as a term to describe the entire labour force rather than the indivi- 
dual worker, and the question of differing commitment within a society is completely 
ignored. In the main this volume is presented as an addition to sociological theory, but 
it provides a wealth of data about conditions in developing countries which psycholo- 
gists might use within a theoretical framework such as Sherif and Cantril’s “ego- 
involvement” or Gordon Allport’s work on Participation, 

These criticisms, however, are not meant to dismiss this work from the occupational 
psychologist’s bookshelves. He is likely to be specially interested in several of the indi- 
vidual papers. Particular mention must be made of Udy’s analysis of the organisation 
of work in pre-industrial societies, Hammond’s fascinating account of the failure of a 
forced labour project in French West Africa, and papers by Morris and Gre 
labour markets of India and Puerto Rico, These chapters, and the 
the whole book, are a most valuable indication of the complexity E 
lems in developing countries. 

Besides providing useful material for people intending to work in these areas, the 
book should also be thought-provoking for those who remain at home. Most of us are 
so used to Western industrial society that we take many of its most interesting features 
for granted. We regard its way of life as natural, its demands as reasonable, and its 
restraints as tolerable. Occasionally a Nigel Balchin or a William H. Whyte disturbs our 
complacency, but most of the time we are happy enough with things as they are. These 
studies of the impact of our practices and values on people not accustomed to them 
should help us to handle our own problems with greater insight and sensitivity, This 
book is not easy to read. The jargon is sometimes painful and the theoretical approach 
is of marginal use to the occupational psychologist. But it is to be commended E the 
background information which it provides and the thinking which it stimulates. 


KEITH TAYLOR 


Staff Reporting and Staff Development. By £, anstey. London : Royal Institute of Public 
Administration, in collaboration with Allen and Unwin, 1961. Pp. 96. Price 
125. 6d. 


Dr Anstey’s short treatise on staff reporting is essentially an expansion of the second 
part of a similar work which he wrote in collaboration with Miss E. P. Menzies ten 
years ago. Like its predecessor, it is a useful addition to the scanty literature on the 
subject for the practising manager. 

The ground which Dr Anstey has set out to cover is th 
the design of the necessary procedures, the techniques of training people to administer 
them, and the methods of translating the information into improved work. This is an 
ambitious programme, and he is to be congratulated on having conveyed a great deal 
of information in a succinct and eminently readable fashion, 

Because the book is short its twelve chapters are com 
superficiality at times, but throughout one is struck by 
the practical nature of the conclusions. The term “staff de 
at present and it might have been better left out of the title 


: n » for the book deals exclusively 
with one facet of this large and ill-defined field—methods of telling employees how they 
are doing. 


Because it is founded upon experience in the Civil Service and allied organisations, it 
reflects a number of attitudes which are not always found in industry, For example, 
it is assumed that the authority which makes decisions about people as a result of staff 
reporting is the Personnel Department; many of us in industry would feel this to be 
entirely wrong, and consider that there is a job of educating line managers in the use 
of staff reports which is as important as the process of obtaining them. 

Perhaps the most serious criticism is that Dr Anstey assumes that the reduction of 
differences in patterns of reporting is equivalent to an improvement in validity. Tt is at 
least arguable that some form of assessment which will allow the averaging of inde- 
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pendent views on a man, however widely they may differ, is more likely to provide an 
accurate picture than is pressure towards uniformity. Other points on which there is 
Toom for disagreement with Dr Anstey are the assertion that seniority implies better 
ability to assess, that job descriptions prepared by an employee and commented on by 
his superior ensure an accurate description of the work, and that forced choice rating is 
pas on not trusting the reporting officer to make honest and accurate assessments of 

The book is flavoured with real-life examples, and there is an interesting chapter 
describing the introduction of a new scheme. One point which is underplayed is the 
ate but highly acceptable scheme to a highly accurate 


preferability of a moderately accur 
but less acceptable one, a topic which is of fundamental importance and which was 


dealt with in greater breadth in the earlier volume. 
This is a book to be commended. Apart from anything else it is well worth the price 


for its euphemistic description of lying by suppression as “an economy of candour”. 
A, G. P. ELLIOTT 


Psychology: An Introduction to the Study of Human Behaviour. By HENRY CLAY 
LINDGREN and DONN BYRNE. New York: Wiley, 1961. Pp. xi + 429. Price 52s. 
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analytical experience. His thesis is that persuasion—here the term is used as a synonym 
for suggestion—is the main mechanism by which changes effected by psychotherapy 
come about. He further maintains that Russian and Chinese Communist brainwashing 
techniques, primitive magic healing and religious conversion have much in common 


He sets out the conditions under which persuasion works most effectively. He links 
them round the concept of “‘assumptive world Picture” by which he means the indivi- 


American prisoners of war in Korea destroyed the Points of contact with the group 
ace. The open ended confession, 
in which the communist interrogator encouraged the prisoner to confess to unspecified 
crimes, added to this weakening process. Dr Frank draws attention to the similarities 
between all this and the unstructured psycho-analytic situation in which the technique 


a new world assumptive picture 
sis, Dr Frank maintains, even 
rective and offers a new world 


mply and 
other processes of therapy. What about catharsis? What abo 


that somebody cares”. 

Throughout the book there is emphasis upon the importance of social forces. Social 
class for instance will influence the exchange between thera 
points out that each discipline, Freudian, Jungian, Adlerian 


sults from anyone of them, or from any other 
form of psychotherapy have yet to be thoroughly investigated. All thi 


PAUL DE BERKER 


The Psychology of Jung. By avis m. pry. London: Methuen, 
Price 35s. 


The Psychology of Jung by Avis M. Dry is a highly interesting book written neither 
from the standpoint of the ardent devotee nor from that of the antagonistic critic—as 
so many essays on Jung are—but from that of the clear-sighted and fair-minded student. 
Right from the beginning Dr Dry lifts Jung out of the often ascribed status of a mere 
recalcitrant or inspired (according to your point of view) disciple of Freud and places 
him firmly within the context of the whole development of modern Western thought 
and culture, though without minimising in any way the special impact that Freud made 
upon him. Jung’s analytic psychology is presented—wisely—not as a number of 


precisely formulated concepts but as a series of developing insights, Jung was never too 


1961. Pp. xiv + 329. 
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Worried about contradicting himself and his work is not therefore wholly self-consistent. 
d by the ‘magnificently affirmative “both-and” ° of the 


which resulted sometimes in 
-as Dr Dry notes—not least in his neglect of the historicity of religious concepts. 


Does Jung’s psychology tend to lead to a man’s wi 


petites individuation or does he s 
e redemption of society? Dr Dry inclines to the first point of view. She speaks of a 


« 
sen for the outer world, the universe, to be lost to view in Jung’s work”, and 
e quotes with the comment only that it is i sip a little severe” Goldbrunner’s 


criticism that in Jung “the absolutized Self revo 
tion”. But much of what Jung said about the need for individuation was prompted by 
men had become the creatres of the collective and had 
ture to be realized. This is the sort of 


conformity that Erich Fromm 
hence, I must conform, not be different, not ‘stic 
to change according to the changes in the pattern; 

.”, Jung maintains that “transformation can 

only begin with the individual for the masses are blind beasts”. Jolan Jacobi’s comment 

i igati n us to bridge over the opposition between 

onality, standing in relation to both!” 
For Jung it was inevitable that on d to be dominated by socie 

i his is a moral task and it begins with the individual 


He writes, “The maintenance an 
such individuals.” In his description of how y 
involved in a two-way relationship. Doctor 


People each of whom has achieved the po { 
cooks to the other to make up his own deficiencies. This is not to turn one’s back on 
one’s fellow-man; it is to meet him in the fullest possible way. 

One chapter in Dr D that in which she contrasts the social and cultural 
backgrounds of Freud and Jung, The book is worth getting hold of for 
this chapter in itself. B come to revere Jung as the prophet who 
reveals all truth as well as to those who look upon him as a bit of a charlatan, the whole 
book brings a breath of honesty and fairmin hich enables us to reassess Jung 


edness W. 
as a man of genius who, whatever his frailties, succeeded in helping men to look a little 
more clearly at what they are and what it is In 


stands out. 


them to become. W. E. BEVERIDGE 


Journal of Psychiatric Research. Volume 1, number 1. New York: Pergamon Press, 

1961. Pp. 100. Price £7 per annum, OF 3. 108, to individuals. | 
Here is yet another new journal in the medical and psychological world, ‘Is your 
journal really necessary?” ought to be asked of everyone starting on a venir but in 
this case the distinction of the editors and their board, and the quality of the papers in 
e new venture. The wide range of topics that can be 


the first number, fully justify th € 3 i 
i } i ‘atric Research is well illustrated by this first num- 
included under the heading of Pa eri = ee shysiology, BE un 


er, which contains papers o 
Chatham and Weiss on the impor- 


clinical psychology- ; 
. 4 Schaie, A 

The last topic is repren by 2 paper Po sychiatric interview. They were interested 
ue jatrists, psychologists and social workers. The 


tant problem of the re 
in any possible differences 

T are made by two psychiatrists, pre 
Sitting in on a 30-minute interview by à pe me 
Statistical technique Use —the Q sort—is, ae a 
where only a few raters and subjects are Usec; 


designed for situations 
y beg leave to doubt whether 
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statistically significant differences have any clinical significance in a design such as this 

one based on a short interview of so few patients. The idea is a very good one, but the 

work so far published can be regarded as only very preliminary. D. POND 

The Rhetoric of Science; a methodological discussion of the two by two table. By 
ROY G. FRANCIS. Minneapolis : University of Minnesota Press, 1961. Pp. vii + 183. 
Price 38s. 

Although this book is about 2 x 2 tables as the subtitle states, it is also a statement 
of the author’s personal views on the nature of research and on philosophy of science. 
The way the author relates logical models set out in a 2 x 2 table to the chi-square test 
of independence is very interesting. But in developing this theme he finds it necessary 
to give an clementary introduction to categorical logic, discuss the philosophy of causa- 
tion and the definition of probability, and derive in detail the exact test of independence 
in a 2 x 2 table as well as the chi-square approximation to it. The author discusses 
various measures of association and proposes yet another one which he describes as 
“a simple-minded way of estimating amount of cause”. This section may be of interest 
to those who like to use such measures. There is also a chapter on correlated dichotomies 
and tests for a 2 x 2 x 2 table. 

Although the author touches on a wide variety of subjects there are some surprising 
omissions. For example, there is no mention of sampling despite the emphasis on 
methodology. Nor is there any mention of confidence limits or relative risk, techniques 
which would be more appropriate than a measure of association to the author’s purpose 
of testing the fit of logical models, The author’s style is informal and far from concise 
All his examples are drawn from sociology. He is a sociologist himself, but he says the 
book is aimed at “the bulk of social scientists”, Psychologists who are interested in 2 x 2 
tables will find it more profitable to read the 35 pages of Chapter 1 of Maxwell’s 
Analysing Qualitative Data than the 170 pages of The Rhetoric of Science. J. c. OGILVIE 


Behavioral Approaches to Accident Research. By uernert H. yacoss and 14 other authors. 
New York: Association for the Aid of Crippled Children, 1961. Pp. ix + 178. 
Price $1.50. 

In a notice to reviewers this book is said to represent “the thinking of a group of 
prominent behavioral scientists who were called together to focusytheir skills on a study 
of what one of them has called ‘a symptom of the dysfunction of our society” ”. The 
foreword introduces it as a collection of papers by “a number of distinguished prac- 
titioners—many of whom had never before dealt with accident prevention”, who were 
invited . . . “to consider the potential contributions of their respective disciplines”. One 
purpose was “to provide a stimulus to behavioral scientists to examine the applicability 
of their own work and training to accident prevention”, 

The thinking is at times ingenious. For example, one author tells us that the 
physician’s incurious treatment of a broken arm or bruise contrasted with his pains- 
taking enquiry into the antecedents of a sore throat or fever “probably reflects the 
greater readiness of the Physician to accept accidents as ‘chance’ events not subject to 
etiological enquiry”. This reviewer had supposed it to be due to the comparative ease of 
diagnosis and a busy surgery. No study is reported, although an attempt to integrate 
the separate papers might have produced something more worthy of the term as well as 
improving clarity. The book has interest as a collection of diverse views on accidents and 
their prevention, but these are not necessarily a stimulus to scientists in search of the 


evidence on which they are based. ; R. B. BUZZARD 
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Operational Research, Psychological 
Information and Managerial Decisions* 
By R. A. M. GREGSON 


INTRODUCTION 


N a recent paper to the Section, Handyside (1960) suggested that applied 

psychologists should attempt to make clear where the boundaries of their 

technical competence could reasonably be drawn, and thus avoid a recur- 
rent conflict or overlap of interests with other technologies or business 
advisory services who have been established in industry for some time. 

It is obvious that every collective human activity is in a sense raw material 
for applied psychologists, and when such activity can be changed so that in 
some way it becomes more or less efficient, then any attempt towards an 
exhaustive account of such change and its attendant efficiency is likely to 
involve descriptions and predictions of the degree of rationality which will 
be exhibited by the individuals performing that activity. Such predictions 
are likely to be made, and indeed are made in business, even when there 
is no unambiguous measure of efficiency available, and no precise notion of 
what constitutes rational behaviour: the value judgment that efficiency 
and rationality are intrinsically desirable is sufficient for the exercise in 
prediction to be justified. This situation seems to be a ripe one for psycho- 
ogists to examine, and certainly one in which their interest is pertinent. 

Into this context there has recently come Operational Research, for 
which there now exist professional bodies, text books, journals, appoint- 
ments in company departments styled Operational Research’ and some 

isagreement about what precisely OR is. (This abbreviation will be used 
hereafter.) 


‘oins of OR are popularly su osed to arise from the military 
Tura T PE oe tone with a high capacity for 


employment in teams 5 
logical abstraction, in the Second World War; the common denominator 
of the problems faced being a need to optimise some recurrent military 


ional Psychology Sectio 
k College, London, on 
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activity which was fairly complex, such as aircraft maintenance, the deploy- 
ment of troops of mixed firepower, and so on. 7 

But this picture has been challenged (Lesource, 1960) and the origins of 
OR traced back to the First World War and evea earlier. The search for 
origins as a substitute for pure definition is, as usual, unrewarding, and 1 
am therefore going to make my own definitions for the purposes of this 
paper. OR is something of a social phenomenon peculiar to a technological 
society. The recurrent element of self-regard in OR papers, with attempts 
at prediction of the use of OR, or even the continued existence of OR as 
a discipline—if discipline it is—reveals a preoccupation with the social 
context of OR in OR workers themselves. Further examination of what 
OR does, in practice, may suggest to psychologists why this self-regard 
comes about, and the similarities and differences between OR workers’ 
interest in the construction of OR models about the employment and 
utilization optima of OR models—metamodels if one likes—and the 
Herring Gull’s grasspulling may be of interest. 


DEFINITIONS 


(2) to represent an ongoing situation, or a 
there is a complex interaction of material 
cesses, equipment, and 
matical models. 

(b) given that a model can be constructed of a 
situation studied, to sce wl i Onsequences ensue from 
altering parameters of the model, and to i 


potential situation, where 


t resources, production pro- 
manpower, in terms of logical and mathe- 


(c) to use the consequences of the 


truction, or at least formalised description 


e use of a num- 


mation theory, cyberneti li 
logic, games theory, and so forth. This i ne tee 


‘ y | considerable professional satisfaction 
from taking a new situation and showing it to b 


e a disguised ial 
of a simpler and already familiar problem whi ene ae 


| -cm which is isomorphic with one 
of the mathematical procedures for optimisation to be found amongst the 


va 
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branches of mathematics listed above. The formal or theoretical papers of 
OR are oriented thus, the applied papers often indicate, with satisfaction, 
that apparently difficult problems were solved with grammar school algebra, 
and that the simple solution could not be bettered in practice either by the 
use of sophisticated mathematics or by the aid of a computer. As similar 
Instances may be found in disputes between theoretical and applied psycho- 
physicists or in engineering or chemistry, the situation will be familiar to 
Psychologists. 

For our purpose it is sufficient to accept that there now exist OR teams, 
Working in industry or for the state, using (to varying degrees) mathematical 
models and logical analysis to facilitate managerial decisions, and that the 
techniques are to a large extent independent of the subject matter studied: 
queueing theory may, for example, be applied to the movements of oil 
tankers at a port or to letters waiting to be answered by a mail order com- 
pany. The skill lies in the translation of salient aspects of the situation into 
the axiom set of the model to be used, and the translation out again to 
obtain the physical or event description of the optimum situation. Again, 
this is not peculiar to OR, but it was peculiar, originally, to scientific 
method in the quantified sciences. Its application to those gross phenomena 
of society which are traditionally problems of organization or administra- 
tion is new, and constitutes OR. In fact, textbooks on OR go to some pains 
to emphasise that it is the attitude of mind that values scientific method 
sufficiently to wish to apply it to the attempted solution of organisational 
Problems which characterises OR rather than the content of mathematical 
models used. To say that OR is the value system of OR workers is not 
Such a circular definition as the much quoted “intelligence is that which is 
Measured by intelligence tests”. ‘ Ps 

By psychological information, the second term in my three-term relation 
Which I have inflicted on you as my title, I mean here information about 
human behaviour; collected, classified and analysed using the methods and 
theories current in psychology, with the object of prediction, or at es me 
establishment of consistency with the relevant body of koom aape avai able 
to the psychologists concerned. The reason for this come e noe n , 
I hope, become apparent when I try to relate the parts of my a à ana- 
Serial decisions are difficult to demarcate from any decisions made by any 

i ‘manager’ is not invariant in its meaning. 
person managing, paty b re ae tl ersons in a corporate 
: : z 
Paa aeie ae - fe tea’ “4 as Boe between cana of 
organization who are forma y à i hich will affect the 
action, on the basis of believed differences in outcome w ; 
Perceived efficiency of the business, and in doser 1 vea ae 
| egmmissions and or haye pern s a as defined previ- 
y, the completion and implementation o 5 ‘ Lai ae thie: purpose 
Ously. All the three definitions here advance z e eaten cay ute 
is to focus attention on the interrelations of the ; cons aa ae 
ish to ask a series of questions, 
aving set up a model, I now wis 


Why they have not been answered. 
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QUESTIONS 


(1) If the object of an OR analysis is to optimise action on some criterion 
of efficiency, how will the basis on which the criterion is selected vary 
according to the position of the selector with reference to the imple- 


mentation of the solution, and with his technical competence to under- 
stand the logic of the solution? 


(2) If the OR model is constructed on a subset of all 
of relevant information, as it obviously and inevit 
is deemed relevant during the collection of infor 


what information is most likely to be excluded fro 
(3) In what way does 
efficiency criteria in 


the possible elements 
ably is (though what 
mation may change), 
m that model? 

the exclusion (or inclusion) of information and 


an OR model reflect priorities of mathematical 
tractability, and in what way does it reflect the stress content of the 
information for the decision makers whose behaviour is most likely to 
be affected by the solution? 


(4) If we order the types of information 
model, e.g., economic, accounting, technological, sociological, and 
psychological, which has the highest probability of inclusion or exclu- 


sion, and is there any criterion by which the efficiency or realism of this 
inclusion or exclusion itself may be judged? 


potentially includible in an OR 


OR MODEL CONSTRUCTION AND SUB: 


To attempt to answer my four questions, I will trace in more detail the 
pattern of a hypothetical OR i igati isi 


-OPTIMISATION 


is the original focus of a 


s gue because quite often the OR 
approach leads to redefinition of the problem as a stage in its 


e that a problem exists, i.e., that efficiency is 


i the problem is one of reorganization, 
not one of changing technological details; 


one single person 
d of directors and 

all in consultants, are related 
by-a status system which implies that the decision to call in the OR inves- 
\ r us hierarchy, and may or may 
1 c _ status investigator according to the latter’s skill 
in evading having his recommend ied to a status level, except faute 


; gation there will be a series of current beliefs 
about the possible outcome of the OR Investigation, touching on potential 
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changes, the security of tenure of present management roles, the relative 
efficiency of sections of the business according to their proximity to the 
formal area of responsibility of the manager concerned, the modifiability 
of sections of the business according to similar criteria, the tangible and 
Intangible nature of many effects operating upon the business, the possibility 
of measuring some of these effects, and the chances of OR coming up with 
a solution. This state of affairs holds, of course, even if the consultants to 
be invited are not OR workers but just consultants, though the under- 
standing of what OR is, is generally less than for consultancy in its more 
usual forms, because of the lack of mathematical sophistication amongst 
many managers and their explicit resistance to measurement in any field 
which has been the exclusive province of intuition—human relations is the 
Prime example. 

I take the exhortations to OR workers to be aware of human variables 
(which are found in their own literature) to be advice not only to wear a 
clean collar and an air of patient wisdom, but also to find out something 
of the climate of beliefs in which they have to operate so that they can weigh 
up the chances of implementation, and assess where compromise may be 
Necessary to get any changes made at all. Already, in saying this, I have 
implied that the OR worker may discover an optimal solution in terms of 
his model building, and then sub-optimise as the price of acceptability. This 


sub-optimisation can take the form of spreading his recommendations over 


time because he believes that the organisation to be modified will not stand 


abrupt changes, either as a social unit or in terms of raising the capital to 
reorganize and re-equip; it may take the form of writing a series of reports 
on his recommendations and directing them to different interested mana- 
ers according to his assessment of ‘what they can take a It may, op, 
take the form of making only those recommendations which cai sa i y be 
ased on available data because the data to be collected for a + er solution 
is not available, or too costly, or unreliable when it is got de to Ris 
Operation or even resistance on the part of the maniga or sta TE Fo , 
Sub-optimisation means optimising part of a system by considering tha 
Part as 4 closed system in itself, with input and output relations or limits 
on hose relations given; for instance, the amount of storage space and 


levels of reordering in a spare parts store may i nie mes ca a 
average demand, depreciation rates, and en o mF ae rage pe Fs 
Without reference to abrupt fluctuations in deman bi : a on 
entail serious losses to a company in a competitive a e = oy T 
Met, Seasonal sales in cars could be such an exemp’ ee eee 
Dos ioe k n ee: H optimisation but 
Optimisations; they are often appropriate In terms E mal o E 
cannot be shown to be so in terms of the iata on m nr 
Des ee he gee er b “transcending the limited 
to be capable of a significant breakthrough Ler es a Gti 
efficiency criteria of traditional methods of in 


1t? Drucker (1959) says: 
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“It is important to stress that practically all the problems vi a 
given in the literature so far as illustrations of Operations Rese a 
are problems which should never be solved by themselves, as suc a 
solution inevitably results in serious sub-optimisation. In fact, prep i 
use of these tools is possible only if they are first applied to the analyst 
and definition of the characteristics of the whole business. l 
So on this view, at least, the expediency of sub-optimisation to abeg 
implementation is as bad as the approach which OR aims to replace, for 
sub-optimisation is inherently bad, because it is inherently risky. j 
If we are to avoid this sub-optimisation, then we are faced with many a 
the problems which the Work Study, O & M or Personnel worker to a large 
extent avoids. The great majority of the problems to which these people 
apply themselves, irrespective of the inherent absurdity of some of the 
measuring procedures by which they have sometimes claimed to have 
quantified behaviour, are problems which by the structure of industry come 
under one manager. One may rate fix for a bank of semi-automatic lathes, 
select for the aesthetic merits of women hairdressers, or change invoices 
to increase their legibility; decrease their use of carbon copies; or even 
make them readable by a computer, but the field of managerial authority 
into which one enters is demarcated by the problems, and is seen to be 
demarcated by the manager in question. It may be a restructuring of his 


Job, but it is not usually a restructuring of the relations of his job to many 
other jobs in a way whose logic may be beyond him. The traditional con- 
sultant handled this latter situati i 


another way, ther 


y than a threat to 
OR has many of the qualities of such a threat: 


; in this respect it resembles 
the computer, and Allen (1960) observes: “N, 
computer is more startling than the pitiless cl 
and proclaims, the capabilities and shortcomi 


tionality of Management. Eckhoff 


flicting demands of efficiency and 
tout: “ 
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he is free from criticism relating to the activities leading to the decision.” 
_ The business manager makes both sorts of decisions in varying propor- 
tions according to the nature of his job; an accountant or auditor may 
represent the manager with predominantly rule-oriented decisions, whilst 
the one-man business or property speculator, say, is almost entirely conse- 
quence-oriented except in his relations with the State. I interpret frequent 
assertions, with their attendant emotional approval, that ‘management is 
an art and not a science’, as showing that many managers are anxious to 
keep at least a substantial part of their decisions consequence-oriented, for 
this is either a mark of status, or a device for reducing anxiety stresses arising 
from a knowledge that one has not conformed to rule-oriented decision 
patterns and yet will still be held accountable for consequences as measured 
in terms of profitability. 

The possibility of constructing an OR model is the possibility of making 
clear the rules underlying some consequences, and therefore restricting 
decisions as to means in optimising ends, or of making clear the consequences 
underlying some rules, and therefore restricting decisions as to ends in 
optimising means. Now, in constructing models one must draw on infor- 
mation about the structure of the business as an ongoing process, and on 
information about what is likely to affect changes in that structure; in short, 
one must establish some measure of the relevance of various types of infor- 
mation to the task of predicting optimum courses of action, and see how 
present decisions are to be modified, either in their form or in the way they 
take information into account, if they are to be made more efficient as 
decisions, It would seem necessary in an OR study to find out how decisions 
if only to avoid the labour of a lengthy study at the 
turn out to be substantially an account 
s serving a therapeutic role even this 


are at present made, à 
end of which one’s recommendations 


of present practice, though if a study i 


ma justified. 

tee of producing an OR model, then, or at least some 
rational account of the causal links of a business, is that some decision- 
making will be shown to be irrational, or logically te i 4 bee 
false, incomplete, or wrongly weighted information, and the i a 
makers involved must mend their ways, change their roles, be replaced by 
a computer doing simulation exercises, get a top-hat pension, 4 ora some 
or all of the model as a valid account of the business or o see decor 
making. Upon whom rests the onus of proof in this naton, K ay : 
standards such proof is found adequate, is a a would, 
answered, go towards answering my last two que oS aa 2 

At this stage in our argument some OR eae: haben 
convenient concept, which saves them much em wae cae se 
by a back-door logic some sorts of sub-optimis m m am ee 
the ‘decision-robust situation’. This means, roug ee a 
to a stable pattern of organisation, so that cor Pr or robe 
makers in that business have no effect on its ET a ae ee 
cause when they institute slight changes the system 
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accommodates all but the immediate con 
notion is apparently cybernetic in origin, 
dynamic systems have the same in 


sequences of their decision. This 


> to verify that a situation is 
on not only about the business 


sumed in the OR model. 


IRRATIONAL DECISIONS 


toa psychologist bec 
scientific evidence. 

direct form (and ni 
dynamics which demonstra 
perhaps in a business game) is drawn fro Operational Research Quar- 
terly. In notes to a Paper by Holt and Salve i 
Conference, we are told that th 


ce 


able talk, but it is not 
I have been able to get, in | 


can meat packing firm b 


he psychiatrist and the economists separately 
studied the Board of Directors and 


predict the decisions 
make on problems before it. The psychiatrist 
consistently predicted the Board’s decisi often than the econ- 
omists, knowing only the Personality structure of the individual 
members and their positions on e but not knowing the 
economics or profitability of the a 


€ courses of action. These 
latter were the bases of the economists’ predictions.” 


y a psychiatrist and 
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A second similar case is also quoted, but no further details which would 
enable us to assess the rigour of the studies seem available. What is perhaps 
significant is that the exercise has been attempted, more than once, but not 
apparently in England, and that the person with psychological competence 
Was a psychiatrist in both the cases quoted. Hence he had the perceived 
Status that accompanies medical qualifications; that is, he could act overtly 
in a therapeutic role without transcending some ethical objections which 
might be raised to a psychologist who found himself faced with the same 


Opportunity. 


THE STATUS OF PSYCHOLOGICAL INFORMATION IN OR 


_ Evidence of this sort, if it can be established even without generalization, 
indicates that there exist at least a few situations in which psychological 
information is relevant to constructing a model of a business, particularly 
if those decisions of the Board involved lead to deployment of resources in 
production and selling, but also indicates that the predictive value of 
psychological information can be comparable to that of acountancy infor- 
mation or economic forecasting. The OR worker could argue that his 
object is precisely the elimination of the greater predictive value of psycho- 
logical information over technological information in describing at least 
the internal structure of a business (as opposed to its market environment), 
for by restructuring a business to this end the rational rather than irrational 
elements of its structure should be maximised in their effect, thus facilitating 
Optimisation. One may question this argument in various ways; by ques- 
tioning that psychological information about the structure of a business 
and its relation with its environment is any less precise than other types of 
information available to the model builder. It is a perennial lament of some 


Psychologists that they cannot achieve the predictive accuracy or logica 
determinism of some sorts of physicists; and this leads them to the belie 
ale values, parameters of 


that psychological information, such as attitude scale val ; ae 
work curves, personality scores, and so on, are intrinsically less val a e 
than the information which the decision-maker can get from the other 
applied scientists in industry. This viewpoint 1s, I think, erroneous and 


arises for two reasons. First, as Luce and Raiffa comment : In many ways 
Social scientists seem to want from a mathematical mode ee compia 
hensive prediction of complex social phenomena than E eE ! E 
Possible in applied physics and engineering; it is pre! = vi aie z 
desires will never be fulfilled.’ Secondly, the pre ee 4 Pp Oe . 
Measurements, of ongoing situations that, Ae a a 
machine performance under fluctuating load, are J P 


: i ot know this 
Psychologist’s prediction exercises. The pe een E ae 
and is not usually in a position to know it, ° a ealiability coefficient form 
rarely bother to put their predictive efforts inip r deu b nat tonsil 
or some similar statistical assessment; and the boites or chert 
Competent to read technical reports in productio 


118 OPERATIONAL RESEARCH, PSYCHOLOGICAL INFORMATION 


that the engineer, when predicting a new com 


make his prototypes, test 


extent have free choice in instrumentation and 
formance. He is also permitted to specify perfor 
that have no precise equivalents, verbal or conce 


language of the journalist. 
analysis, description and in 


them, record their 


models such as those of Cronbach and Gleser would hay 


sively in practice before now, 
of applied psychology as a technology amongst techn 

i en applied psychology and some more favoured 
i strument of the psycho- 


information’ and as man 


to include Psychological data even of 
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of the journal in question. 
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namely, a 
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i ion of the various subject matter of 


es a hypothetical business. We 
the fourth question I put: “ 


m an OR model?” If the OR 
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at a frequency table of desirable and imperative qualifications mentioned. 
In many cases the advertisements give a set of mutually equivalent or inter- 
changeable qualifications which may or may not be mutually exclusive. In 
the ‘imperative’ qualifications a degree in mathematics comes top with 16 
Mentions, statistics next with 13, OR experience with 12, and vague per- 
Sonality qualities tautologically defined as desirable with rr. Psychology is 
Nowhere mentioned. 

In the ‘desirable’ qualifications, OR experience comes top with 13 
Mentions, an engineering degree next with 5 mentions, mathematics, 
€conomics, or statistics degrees with 4 mentions each, and by generously 
interpreting the content of one military advertisement the behavioural 
Sciences might have 1 mention. 

The natural sciences degree gets 10 mentions in the imperatives; this 
Suggests an Oxbridge personnel manager but might also let in psychology. 

course, this analysis does not predict the chances of an experienced 
applied psychologist working in a OR team, a few already do so, but it 
ardly suggests that a OR team is likely to make efforts to incorporate 
Psychological data, or data on the personnel aspects of a situation in a way 
that would excite the admiration of a psychologist, if it can get solutions 
Without doing so, the interdisciplinary dynamics of acceptance or rejection 
that I have Sanus above would be likely to re-enact themselves within 
the OR team itself unless headed by some very skilled manager with a 
Personal value system that was unusually interdisciplinary, and a low toler- 
ance for departure from that same value system in his own staff, | 

However, it would seem likely that circumstances exist in ee de 
relation between decision making and outcome is neither rational ay ase 
On information with a high a priori probability of getting subsumed in a 
OR model. In a sense this is bad OR, for the use of linear Re baal 
°r games or decision theory, on which much OR is er to T eee 
depends on psychological information, wae ne Ene 
Mentally. Rapaport (1960) points out that the de died experien 

€cision maker in real situations will have to be studie P cee 
before we are in a position to apply much of games theor yito ee ae RET 
decisions, and the current ideological pressure in un 3 mA 
in vide Harvard Business Review) is away from assessing 
nov : monetary profitabilities, even though we may be excused 
s ; eas fitable businesses whose managers prac 
Uspecting that it is the more pro 


Such self-assessment in terms of their social roles. 


ION 
VARIOUS SORTS OF PSYCHOLOGICAL INFORMATIO | 
paper, in which I want to dis- 


is bri p i is t 
. This brings me to the last section of th n T 


i logic 
Unguish between different sorts of psychologi 
A their role in the exercise of an OR project. ue e A 


is poi d th : P 
TE er ip a in its tractability for 
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the operational research model builder. Clearly, some psychological data 
is very tractable, psychological data which may be used to specify food 
qualities or. the properties of machine controls can often be quantified as 
readily as, or more readily than, some chemical or physical properties which 
are also relevant to the same situations. In practice, many such measure- 
ments are made on the basis of intuition and experience, and the introduc- 
tion of psychological measurement, which by its increased reliability or 
precision usually costs morc, is decided by its marginally greater value over 
intuition. The problem here is that the marginally greater value of increased 
accuracy is actually estimated by a manager who is translating non-monetary 
information into costed risk. The operational research worker claims that 
he has, in some cases, more logical ways of doing this than the layman, at 
any rate, the process of constructing an operational research model should 
make more explicit the non-monetary decisions of the manager about sub- 
stituting technical information for intuitive information and even suggest 
bases for ascertaining what implicit cost risk the manager attaches to certain 
contingencies. For example, we could make quite good whisky, and we 
did so for centuries, without any knowledge of biochemistry as a formal 
discipline. The marginal advantage of insisting on biochemists to control 
the distillation of whisky lies (apart from some legal aspects), in minimising 
the risk of making bad or variable whisky; it does not maximise the chance 
of making whisky which people will like because of its properties; this is 
achieved either by traditional experts on quality or by taste panels, but the 
decision to use taste panels, which eventually leads to applied psychophysics 
(usually in anything but the name), rests on a more difficult cost-risk de- 
cision than the earlier one to use biochemistry, because the choice is not so 
clear-cut and because the layman is more ready to admit he does not know 
biochemistry than he is to admit he does not understand preference measure- 
ment. The evidence of his own experience leads him to believe he knows 
about preferences; it is not so likely to make him believe he knows any 
biochemistry. The biochemist also has the advantage that he predicts to 
situations which he in large part controls; the psychophysicist does not, he 
predicts to situations which laymen (including the layman who decides 
on the marginal value of psychophysics over informed experience) contro 
or partly control. i 
However, this sort of psychological information leads at least to an ordinal 
comparison of alternatives. It can sometimes lead to estimates of minimum 
likely demand (and hence profitability) being attached to a product of 
process and, hence, it can be built into an operational research model of 4 
consumer industry. The fact that the information may cease to be true 
after a finite time, because it is information about behaviour subject tO 
change, merely means that the cost of collecting new information has to iS 
written into the operational research model if it is a model in terms of cost , 
alternatives: I do not know of any such model in practice, but it presents ~ 
no logical difficulties not already noted in, say, stock replenishment n 
inventory control problems. As most operational research models have n° 
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been concerned with consumer industries so far, the absence of examples 
We may quote is in part explained. The resistance to psychological measure- 
ment in craft industries and the cost of developing appropriate psychological 
Procedures to supplement or replace many judgment routines used by 
Craftsmen or production technologists, mean that the groundwork for con- 
structing operational research models, using psychological information, has 
Not been laid. Operational research models using economic market infor- 
Mation, or demographic information about gross social changes in con- 
Sumption patterns are sometimes constructed (the models used by one 

Merican car manufacturer come under this heading), these are similar 
Cases but are not usually employing psychological information in my delib- 
€rately restricted definition; though attitude scores have been built into such 
models. 

Less tractable psychological information than that about the products or 
Processes of the business is that about the capabilities of personnel, and 
Particularly the decision-makers in the business, and it is this latter infor- 
Mation which is pertinent to evaluating the efficiency of a business as a 

€cision-making process or clarifying why it is not efficient and how it will 
Need to be changed, in terms of the technical and non-technical skills of its 
Staff and managers, to make it more efficient. It may be argued that the 
Previous sorts of psychological information I have discussed are remote from 
the decision-makers—that they describe behaviour outside the company— 
the consumers in its market—or they are about activities which are craft 
Skills or technical skills, and little stress is created for a manager who alters 
the details of a skill to make it more objective or quantified, provided the 
Outcome is economically preferable. Our climate of technical progress 
should indeed encourage this. In practice, of course, there is pay of 
Stress between managers and the technicians they employ over just this sort 


Of issue. 
-MAKERS THEMSELVES 


INFORMATION ABOUT THE DECISION 
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ersonally involved in comparable situations through taking private medical 
advice on their own stress disorders. 

There is an ‘inclined plane of ego-involvement’ in using information to 
describe the structure and function of a business and this plane is conceiv- 
able as having three directions of slope (dimensions) from the outside of the 
business to its centre of power or autonomy; from information which is 
regarded as completely intuitive to information which is translatable into 
cost terms without error or ambiguity; and from information which is 
consistent with the beliefs of the management to information which is flatly 
contradictory to those beliefs.* The skill of implementing any consultancy 
study can be regarded as moving information (within which we include 
hypothetical decisions described in terms of their necessary resources and 
outcome), along these dimensions. 

Psychological information is often remote from the manager on at least 
two of these dimensions. It can be made acceptable by keeping it remote 
on at least one; if it is moved towards management (or away from where 
management feels it ought to lie), its probability of constituting a source of 
stress is increased and is probably inherently greater than other sorts of 
information which a manager thinks he is competent to handle by virtue 
of his professional training. The emphasis on personality characteristics in 
operational research advertisements I take to mean nothing at all about 
personality in the test-measurable senses in which the word is used, but 
rather some ability, probably learnt, to recognise and in part share the 
manager’s plane of ego-involvement, and to move the status of information 
in descriptions of the business being modelled in such a way as to delay 
the manager’s recognition of its stress content until its potential utility can 
be recognised as well. As this usually results in the operational research 
worker or consultant being seen as a ‘decent, reasonable person, anxious to 
help’, it gets projected into a personality description. Unless the psycho- 
logist comes in with therapeutic authority, and I take it to be very signi- 
ficant that psychiatrists have collected data on decision-making in industry, 
he is seen as being identified with a value system which puts his overt 
information acceptance in conflict with the ego defences of the manager, 
and the latter has the values of his group to support him; because he shares 
a pattern of ego-involvement with his fellow managers and to a lesser extent 
with the operational research worker who is seen as a mathematician or 
economist by training and an empiricist in his data selection. 


CONCLUSION 


To conclude, I have not properly answered my four questions, but I 
have indicated what form the answers are likely to take in England at 
present. It is perhaps a pity that these questions are ephemeral, because an 
understanding of the rational and irrational decisions on the part of opera- 


ne has to be included in a four-dimensional space (at least) to have three 


is inclined pla $ 
+ This inclined p pe, a diagram is not therefore convenient. 


directions of slo 
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tional research workers and managers considering employing operational 
Fsearch would be a starting point to using psychological information more 
fectively, and we hope more humanely, in industry, and should help to 
show what are psychological problems which are at present tackled, if at all, 
by people with no special skills in applied psychology because those skills 
re not recognised or admitted to exist. 
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Extra-mural Factors influencing 
Behaviour at Work’ 


By SYLVIA SHIMMIN 
Medical Research Council, Industrial Psychology Research Unit 


century commented on the Maori: “If we would make them indus- 
trious, we must in the first place, however repugnant the doctrine, 
make them avaricious.” With various modifications, this same principle 
can be detected in much twentieth century thinking about industrial moti- 
vation. Monetary inducements are still regarded as the most obvious means 
of influencing behaviour, despite substantial evidence to show that they will 
operate effectively only within fairly strict limits. These limits are set by 
individual needs and aspirations and the opportunities available for expen- 
diture. Thus, in areas where it is customary for young girls to hand the 
whole of their wages to their mothers, receiving in return a fixed sum as 
pocket money, it has been found that incentive payment systems are in- 
appropriate unless steps are taken to ensure that each girl actually receives 
her bonus earnings, e.g., by giving her two wage-packets each week, one 
containing her basic wage to give to her mother and the other containing 
her bonus for her to keep for herself. In a northern town, a marked differ- 
ence was observed between men living in condemned slum property an 
those living on a new housing estate in their response to wage incentives 
and overtime opportunities. The former were not interested in increasing 
their earnings beyond a certain point, whereas the latter were eager to earn 
as much as possible. It is not known whether the greater energy and drive 
of these men had led to their being better housed in the first place, but their 
interest in and desire to improve their homes had a direct bearing on their 
behaviour at work. Occupational psychology has long been aware of ex- 
ternal factors which influence job motivation, even though these have not 
been the subject of much research. If, as Sprott (1958) has said: “Under 
full employment, readiness to work full time, let alone readiness to wor 
overtime, is a function of spending behaviour”, we shall have to concern 
ourselves more closely than hitherto with events and circumstances outside 
the factory and the office. To date, systematic studies in this field have been 
few, but they are increasing and an attempt will be made here to review 
our existing knowledge of the subject. i cata 
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Walker (1958) found a U-shaped relationship between absence and family 
responsibilities. Absence was higher for single men, fell to a minimum for 
those with two dependants, and then increased progressively for men with 
more than two dependants. This applied at all wages levels and in all lengths 
and categories of absence, including sickness absence. The underlying 
factors which determine this association between absence and number of 
dependants are not yet known, but the investigators suggest that age and 
financial status of the dependants, the care the individual receives when ill, 
and the leisure habits and needs of men with differing commitments are 
some of the relevant variables. 

Three independent studies have shown that men with higher tax code 
numbers tend to work longer hours, i.e., hours of work increase with 
heavier family responsibilities. Shepherd and Walker, in the investigation 
mentioned above, found that at lower wage levels there was a considerable 
increase in overtime working with increasing family responsibilities, 
although the trend disappeared at higher wage levels. Buck and Shimmin 
(1959) found a clear-cut relationship between income tax code number and 
the overtime hours worked by men in a light engineering factory, and 
Robertson (1960) obtained the same result for fitters in a heavy engineering 
firm. A similar trend is observed in unpublished data relating to salaried 
workers in a Government service. 

Although it is not surprising that men with more dependants work more 
overtime, it could be argued that the State already meets their needs in tax 
and family allowances. Fogarty (1961) contends that these are not enough; 
that the total net real income of a wage or salary earner with a wife and 
three children should exceed that of a single man in the ratio of at least 
3 to 1, whereas the actual ratio in Britain today is only about 2 to I, even 
When State benefits such as education, medical care and subsidised housing 
are added to those given in family allowances and taxation. Financial 
Pressure is thus put upon men with larger families to increase rhe earnings 
But why should this be done largely through the medium of overtime: 
The workers in the three studies referred to above were all paid on some 
form of production bonus, but their bonus earnings were re frs 
family responsibilities. Incentive payment systems, as eee he at 

shown (Lupton, 1961), often generate norms of effort to which the indivi 
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tax, married men with no children whose wives go out to work, men who 
have time-consuming hobbies or sidelines, men whose wives are ill and 
require help at home, men who are physically weak and find work a strain, 
and older men approaching retirement. The second group consists of those 
who clamour for overtime, and comprises young married men who are 
building up a home, men with large families, and men with a low basic 
rate of pay who need the money to make a living wage, as well as a few 
avaricious individuals with no obvious financial need. Third are the men 
who will take their turn at overtime and are glad to do it, but who are not 
dependent on it for their standard of living. Their overtime earnings are 
usually devoted to extras, holidays and savings. The fourth group of men 
will work overtime if required, but they don’t like doing it and they don’t 
need the money, perhaps because their children are now independent or 
for some other reason. In his interview sample Zweig found the last two 
groups predominated, and he suggests that management prefer men who 
are willing to put in extra hours if necessary, but who are not dependent 
on overtime earnings, to those who have either a strong antipathy to over- 
time or else are clamouring for every hour they can get. Much depends, 
of course, on whether a man’s normal earnings without overtime represent 
a living wage and whether his opportunities for overtime are regular oF 
spasmodic. 

A current enquiry (conducted by the author and Mrs. G. de la Mare) into 
factors affecting overtime working among men whose opportunities for 
overtime were almost unlimited, has shown similar responses to those note 
by Zweig, except that proportionately more men appeared dependent on 
overtime earnings for their standard of living. 177 out of 350 men worke 
more than 800 overtime hours in one year, of whom 46 did more than 1,200 
hours. Of the 173 men who worked fewer than 800 overtime hours, 54 did 
less than 400 hours, including some who did virtually no overtime at a 1. 
Individual differences in the amount of overtime worked varied not only 
with financial responsibility as indicated by income tax code number, but 
were also influenced by more complex factors. The low overtime workers 
tended to be more introverted, and to include rather more men with poor 
health and nervous symptoms than the high overtime group. For example, 
a married man with four children, whom one would expect to do a lot o 
overtime, actually did very little and had a history of absence from work 
with brachial neuritis and similar complaints. Although he said at the en 
of the interview ‘please write in big letters I like my work’, it was apparent 
that this statement was probably inspired by his obvious dislike of the job 
which he refused to recognise. Conversely, some single men were among 
those working excessive hours. One or two did this in order to maintain 
an expensive car, but they also spent a lot of time at work because they w S 
lonely or had nothing to do at home. As one man said: “I think I wou 
still work overtime even if I didn’t need the money. I’d as soon be here 
with the chaps I know than sitting at home on my own.” 


If material possessions are indicative of the standard of living, most of 
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those who worked a lot of overtime were in the process of deliberately 
raising their living standards. Several were buying their own houses and 
cars, and a number had specific long-term plans: “My wife and I made a 
list of what we needed in order of priority—a house, car, T.V., and so on. 
This year I’ve bought a cine-camera and projector and a £50 sewing- 
machine for my wife. Our next objective is central-heating, but that will take 
me three to four years to achieve on overtime. If overtime were cut 
tomorrow Id take an extra part-time job and so would my wife.” One or 
two admitted that, because so much overtime was available, they had tended 
to over-reach themselves and to take on heavier financial commitments than 
they could really afford. Management felt this was a problem, and so did 
the men who were interviewed, but it was invariably their fellows and not 
they themselves whom they regarded as nee À over-committed. It 
Was impossible to confirm or refute the statements of those who maintained 
that their own finances were in good order, whereas those of their friends 
were perilous, but one suspects that much of the concern expressed for others 
Was a projection of their own anxiety. “If the overtime is cut I think there'll 
be mass suicide from the roof”, said one man, and added that in the event 
of nuclear war, a friend of his “is going to spend the four-minute warning 
thinking gleefully of all the money he owes other people and can’t possibly 
pay bach 

For some men, acquisition of a house and garden, and perhaps a car, 
gave rise to conflict between the desire for more leisure and the desire for 


More money. Several men looked forward to reducing their overtime and 


Spending more time at home painting, decorating, gardening or taking the 


family out in the car, but whether they will achieve this in the near future 
is another matter. Variable incomes, as Robertson argues, tend to be 
associated with a high proportion of spending on hire purchase. For many 
it becomes habitual to take on new commitments as others are paid for, and 
this tendency is exploited by advertisers and salesmen. Thus the wage 
earner finds that the more property he acquires the more goods he needs: 
“When I started doing the garden I found I needed a motor mower, so up 
went the overtime again.” Consciously, this appears to be less a matter of 
‘keeping up with the Joneses’ than of obtaining the equipment necessary to 
maintain one’s house and garden, a demand made by the property, so to 
Speak. For house-owners their homes were their major source of pride and 


interest, as well as of expenditure. Y 

Cyriax and Oakeshott (1960), in their survey of modern trade unionism, 
anticipate that in the next few years employers will find overtime too cx- 
p e, particularly as they look 
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(1956) and Brown (1959) have shown that attitudes to shift-work are largely 
dependent on individual circumstances. Men whose main interests are 1n 
the home, and who like to be free during daylight hours to do their garden- 
ing or decorating, often find shift-work an advantage. Those who have 
predominantly social and sporting interests prefer their leisure hours to 
accord with those of society as a whole. Important variables in this respect 
are the personalities of both husband and wife and their need for variety 
or a fixed routine. Many wives dislike shift-work because it entails their 
being alone in the evenings or at night, and because outings and visits with 
their husband and family are more difficult to arrange. Some adapt and 
become used to it, whereas others are constantly urging their husbands to 
change their jobs. There is a sense in which every job is a selection pro- 
cedure and, in a time of full employment, it is unlikely that men will stay 
on shift-work if they find it unendurable. As a shift-worker said in an inter- 
view: “It’s no good asking us how we like shift-work, because we wouldn’t 
be here if we didn’t”. He was aware, however, that this view would not 
be endorsed by all wives, and that domestic difficulties caused some men 
to look for more regular hours. A liking of change for its own sake char- 
acterised these particular workers, several of whom spoke with feeling of 
their horror of travelling to and from work at the same times each day; 
seeing the same people, and so on. “It must be my contrary nature, but 
enjoy going to work when everyone is coming home” was a typical com- 
ment, and illustrates what has been described as a certain ‘outsider’ quality 
in the shift-worker. Whether this is associated with particular personality 
factors is a matter for speculation and requires further research. It woul 
be interesting to know, for example, if there are discernible temperamenta 
differences between those who like shift-work and those for whom an un- 
varying pattern of hours is all important. 

In her discussion of the attitude of wives to continuous shift-work, Banks 
points out that days off during the week were not regarded as adequate 
substitutes for free week-ends. This was not merely a matter of habit, but 
‘what can only be described as an attitude of mind, an attachment to the 
week-end as the “proper” time to be at leisure, which is sometimes strong 
enough to keep a man and his wife at home during the week even when 
they have no children to tie them there’. The extent to which the use © 
time on different days of the week is institutionalised, and the difficulties 
associated with any change in the habitual pattern, was shown in an expe! 
ment in a Californian firm reported by Anderson (1961). It was agre? 
that the workers should have the usual Saturday and Sunday off for the first 
two weck-ends of every month. The third week-end they would be of 
on Saturday, Sunday and Monday and on the fourth week-end they wou 5 
be free on Sunday only. In practice, this plan proved unsatisfactory 10" 
everyone concerned. On the free Monday several staff had to be at wa i 
because other firms were working and goods and messages had to be s 
and received. Few took advantage of the three-day week-end. For ee 
of those who looked forward to the extra day, few were able to use t 
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time, especially as Monday was the accepted wash-day for most of the house- 
wives. After some months the scheme was rejected by the workers almost 
as unanimously as they had approved the idea when it was first proposed. 
Anderson comments that, surprisingly, none of the difficulties had been 
anticipated. He suggests that the scheme might have proved successful 
had the workers been neighbours, but their homes were scattered over a 
twenty-mile area. This seems very likely. In a society which exerts strong 
Pressures to conform, individuals who deviate from the accepted norms 
usually require the sanction and support of others in their immediate 
environment. 

Resistance to change has been noted by many observers in British 
industry. Changes of course occur, but there is a tendency to prefer things 
as they are rather than to welcome any alteration. This is why, for example, 
it is hard to find evidence that one shift system is more advantageous than 
another (Walker, 1961), or to discover whether daywork is more generally 
preferred to piccework. Past history and tradition are partly responsible for 
this conservative attitude, particularly where previous experience reinforces 
Perception of the proposed change as a threat to job security. Another factor 
which may be operative at the present time is that few individuals can adjust 
rapidly to total change. For many the rise in the standard of living has led 
to changes and new interests in their homes and, quite apart from economic 
Considerations, they may be unable to adapt to simultaneous changes at 
their place of work. The greater the upheaval in one sphere of their lives 
the more important it becomes that the other should remain unaltered. 
Personal communications from two general practitioners on housing estates 
in the London overspill areas support this view. They have had men in 
their surgeries suffering from fatigue and strain as a result of long and 
difficult journeys to work. In nearly all cases this was the result of un- 
willingness to change their jobs when they moved to the area, although 
Comparable, and sometimes better-paid, work was available in the neigh- 
bourhood. Examples are also known of men whose attachments to a parti- 
cular house and district has led them to forego promotion and/or change 
their job in order to avoid removing to another town. These instances sug- 
gest a homeostatic principle of behaviour, whereby the individual ensures 
continued membership of a stable reference group either at home or at 
work. Which group is the more important to him will depend on many 
factors, including family ties, the attitudes and aspirations of his wife, and 
whether his own skills, interests and ambitions relate to his outside activities 
or to his job. Here again, personality variables may be important deter- 
Minants and more research on this aspect would be useful. To take a current 
example, what characteristics distinguish the Belfast ship-workers who are 
successfully adapting to jobs in Swedish and other European ship-yards 
from those who, after a short trial, have returned home to unemployment? 
Psychologists at present can only hazard a guess, the validity of which is 
likely to remain untested. 

A great deal is heard today about the so-called ‘problem’ of leisure which 
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will confront our society as automation increases and working hours become 
shorter. It will be noted that in the studies cited here there is little evidence 
of this problem. A number of men for whom long working hours have 
become habitual admit they would need some other activity, perhaps a 
second job, if they were restricted to a short standard working week. Their 
level of energy demands appropriate outlets which are not met in their 
existing leisure pursuits. For the majority of householders, however, what 
Anderson terms ‘non-work obligations’, e.g., gardening, shopping, house- 
hold repairs, informal group activities, club membership and so on, occupy 
much of their leisure time. Many of these activities are not only a source 
of interest and satisfaction in themselves, but they also confer status as a 
good citizen, parent and neighbour. Anderson, who has studied the field 
in some detail, maintains that these obligations are valuable and lead to 
social integration, although many refuse to recognise the fact. He does not 
specify precisely who the ‘many’ are, but one suspects that they include the 
managerial and middle-class groups who find it hard to accept that many 
workers now own cars, houses, and take holidays abroad much as they do. 
It is not proposed to discuss managerial attitudes here, except to point out 
that they constitute another very important aspect of this complex subject. 
Most courses on human relations for those in industry describe the chain 
reaction which may follow if the boss oversleeps or has an argument at 
breakfast, his anger being displaced downwards so that eventually the yard- 
sweeper takes his vengeance on the cat. They might also consider to what 
extent his daily view of the workers’ car park, and the response it arouses, 
influences an employer’s attitude to a new wage claim. 

Industry’s failure to appreciate the complexity of human motivation was 
stressed by Mace (1948) in his Chairman’s Address to the Social Psychology 
Section of this Society fifteen years ago. His statement, ‘We begin to 
understand men’s motives only when we know how they spend their money 
and how they spend their time’, was endorsed by Firth (1948) in a paper 
given the same year and has for many years been the basis of much question- 
ing in vocational guidance interviews. Speaking on the anthropological 
background to work, he argued that the dichotomy between work an 
leisure, characteristic of an industrial society, entails that the study of leisure 
is a necessary adjunct to the study of work. This has not yet been fully 
realised. Our knowledge of the subject has advanced very little in the inter- 
vening years, perhaps because we have taken this dichotomy too much for 
granted. A more comprehensive view is needed, however, if there is to be 
a less naive approach to industrial motivation than generally pertains at 
present. In an age in which the worker is seen to be of value, not merely 
asa producer but as a consumer, greater understanding of extra-mural factors 
influencing behaviour at work is surely vital. 
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INTRODUCTION 


duced serious staff training problems which were partly met in 1948, 

when the Kent Education Committee started a full-time course for 
prospective Youth Employment Officers (YEOs) at Lamorbey Park, Sid- 
cup. A year later the Ministry of Labour appointed a committee, under the 
chairmanship of Lord Piercy, to study recruitment and training for the 
Service. One of the Piercy recommendations was that the Central Youth 
Employment Executive should provide annually a shorter residential course - 
for YEOs already in post. This has come to be known as ‘the Birkbeck 
course’. The first was held in 1955, and it lasted three weeks. The 1956 and 
1957 courses lasted four weeks each. From 1958 onwards there have been 
two simultaneous four-week courses, each for 24 YEOs. 


The Birkbeck course, which by the autumn of 1962 will have been at- 
tended by nearly 350 YEOs, is meant primarily for men and women who 
have fairly recently been appointed; but many have worked previously in 
the Service as clerks. The students come from all parts of England, Scotland, 
Wales and Northern Ireland; and they include both Ministry of Labour and 
Local Education Authority officers. They are allocated to the parallel courses 
according to sex, region and employer: the two groups are matched as 
carefully as possible. 

The training they receive is both theoretical and practical. On the theo- 
retical side special attention is paid to problems arising in the assessment 
of the capacities and inclinations of young people, and in the assessment © 
the ‘requirements’ of occupations. Some of the basic theoretical issues in- 
volved have been dealt with recently by Rodger and Cavanagh (1962). The 
practical work includes interviewing, giving school talks and making job- 
study visits to places of employment and training. The practical part of the 
course offers, occasionally, an opportunity for research; and every chance is 
seized. Indeed, Birkbeck’s sympathetic attitude to the annual upheaval the 
course entails is based on its fruitfulness from the research and developmen 


Ta post-war development of the Youth Employment Service pro- 


standpoints. - 
In the present report, which will be in two parts, we shall look at tw‘ 
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investigations (Taylor, 1960, and Drake, 1961, both supervised by Cava- 
nagh) which examined some of the factors contributing to the effectiveness 
(as judged by experienced supervisors) of 480 training interviews recorded 
on tape during the 1959 and 1960 courses. 

Asin much psychological research outside the laboratory, several methodo- 
logical problems arose from the fact that the research function of the situa- 
tion was ancillary. Even though several writers (Lewin, 1946; Goode, 1959) 
have argued that training and research should always be combined, when 
their requirements conflict training usually has to be given prior considera- 
tion. Moreover, as Rodger (1949) has pointed out, the psychologist working 
in such real-life settings must organize his work so that it is administratively 
convenient and politically defensible. In fact, we were not always able to 
arrange the interviews as we wished. Also, we had to be satished with a 
limited range of data on the participants in them. 

While admitting our inability to control—or even to identify—all the 
variables in the situation, we believe that our enquiries were of value. Even 
in classic laboratory experiments, as Brunswik (1956) has reminded us, the 
number of variables specifically controlled or statistically evaluated was usu- 
ally “drastically limited: this was often done under the assumption that the 
remaining variables were irrelevant”. What is important, and this we con- 
sider we have managed, is to take into account what Selltiz, Jahoda, Deutsch 
and Cook (1959) call “the significant dimensions” of the phenomena under 
investigation. We share Festinger’s (1954) view that the complexity and lack 
of control in real-life situations means that the study of them is unlikely to 
yield definitive conclusions and unequivocal interpretations. In spite of these 
limitations, it is often possible to detect trends which stimulate better con- 
trolled and more pertinent investigation. 

At the start of our work a large number of problems seemed worthy of 
examination. Although much had been written on interviewing—see Bing- 
ham, Moore and Gustad (1959) for a comprehensive survey of the litera- 
ture—very little work had been done which had any direct relevance to the 
interview in the Youth Employment Service. There was no empirical evi- 
dence of what constituted a good or a bad interview in these particular con- 
ditions. It was not known whether YEOs with certain characteristics made 
better interviewers than those without them. The part played by the boy or 
girl had not been investigated. Any attempt to deal with these problems 
Necessitated an evaluation of the interviews, and therefore our first need was 
to establish a satisfactory criterion. 


In the practical training during the Birkbeck course, each of the 48 YEOs 
conducted five training interviews. All interviews were supervised by an ex- 
perienced interviewer (one of four available) who was present in the room. 
A microphone was on the table between the YEO and the interviewee. The 
microphones were wired to tape recorders in a central control room. The 
supervisor present at an interview rated it at its conclusion. In this paper we 
consider the case for using these ratings as criterion measures. 
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EXAMINATION OF THE RATINGS 


1. The environmental conditions of the interviews 


The environmental conditions were standardized as much as possible. 
There were three interviewing rooms similar in size and furnishings. The 
young people interviewed were boys and girls from various secondary schools 
in London, and most of them were due to leave school within two terms. 
Each was interviewed separately by two YEOs, in the presence of a super- 
visor. Bearing in mind the existing procedure in the Youth Employment Ser- 
vice, the trainees were given a maximum of 20 minutes for each interview. 


2. The instructions to the supervisors 
The supervisors were asked to rate each interview as it finished. They 

were given 18 specific items to be assessed on a three-point scale, followed 
by a global item for assessment on a five-point scale thus: Comparing this 
interview with others you have heard in the Youth Employment Service, 
would you place it in 

the top 10 per cent 

the next 20 per cent 

the middle 4o per cent 

the next 20 per cent 

the bottom 10 per cent? 
For convenience these grades have been called A, B, C, D and E. Sometimes 
a supervisor qualified a grade with a plus or a minus. At the completion of 
of each interview the school-leaver withdrew. The YEO’s performance was 
discussed with him by the supervisor. The ratings were collected at two 
meetings of the supervisors, one halfway through and the other at the end 
of the course. At these meetings the students’ work was discussed in some 
detail, but the rating weres noted quickly before the discussion began. 


3. The experience of the supervisors 


All the supervisors were people with extensive experience in the Youth 
Employment Service or in vocational guidance work in some other field. 
The bulk of the supervising was done by three people who had served in 
this capacity on several previous occasions. Two of them were experience 
psychologists employed by the Ministry of Labour. One of these had been 
on the vocational guidance staff of the National Institute of Industrial Psy- 
chology before becoming the Central Youth Employment Executive s g 
inspector. The other had worked for ten years in the Ministry’s industria 
rehabilitation service. He had some responsibility for research and develop- 
ment, and for the training of vocational officers. The third of these super- 
visors had worked for a number of years as a local YEO before she 
tutor-in-charge of the Kent full-time training course for intending YEOs. 
In 1960 these three were joined by a fourth supervisor, another RS pe : 
psychologist, who had been appointed to the staff of the Central Youth 


4 


À 
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ployment Executive after several years in industrial rehabilitation. All these 


Supervisors were accustomed to listening to many interviews as part of their 
normal duties. 


4. The supervision groups (1959) 


In the 1959 programme the five interviews were so arranged that each 
student was seen twice by two of the supervisors and once by the third. Thus 
1t was possible to put every student in one of three supervision groups, accord- 
Ing to the sequence in which he or she was heard. In addition every student 
Was given an interviewer performance score, which was obtained by weight- 
ing the ratings of his interviews (A=5, E=1) and calculating their mean. 
If the ratings of the supervisors had been in serious disagreement, this would 

ave produced significant differences between the mean performance scores 
of the supervision groups. The differences between these mean performance 


Scores were compared by ż-tests, and it can be seen from table 1 that none 
was significant at the 5 per cent level. 


TABLE I: SIGNIFICANCE OF DIFFERENCES 
BETWEEN MEAN PERFORMANCE SCORES OF SUPERVISION GROUPS 


Groups d.f. t t at p=0.05 
1 and 2 30 0.47 2.04 
1 and 3 29 1.81 2.04 
2 and 3 29 0.93 2.04 


The use of a fourth supervisor in 1960 meant that it was not possible to 
Tepeat this analysis. 


5: Distribution of the ratings 


The distributions of the ratings by the 1959 supervisors were compared 
With each other by using the Kolmogorov-Smirnov two-sample test (Siegel, 
1956). As table 2 shows, there were no significant differences between any 
of the distributions even at the 10 per cent level. 


TABLE 2: COMPARISON OF THE 1959 RATING DISTRIBUTIONS 
EMPLOYING A KOLMOGOROV-SMIRNOV TWO-SAMPLE TEST 


Supervisors Chi-squared Significance level 
A and B 1.36 -30 to .20 
A and C 0.84 -70 to .50 
B and C 2.70 -50 to .30 


In 1960 it was decided to examine the ratings further by using additional 

= Scales, In that year the supervisors tended to qualify their ratings by making 
frequent use of plus and minus signs, and this information was used to 
evelop two new rating scales. Theoretically the scale ranged from A+ to 

—, instead of A to E, and therefore could be extended from five to 15 
Points, But in practice only 12 of the 15 points on this extended scale were 
Used, as no interview was rated higher than B+. Using the five point scale 
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clearly meant disregarding what might have been highly relevant informa- 
tion, but on the other hand a potential 15 (and effective 12) point scale pro- 
duced so many small frequencies that statistical analysis would hardly have 
been meaningful. À compromise was reached by constructing an ordinal 
scale in which the plus and minus ratings for two consecutive descending 
divisions were counted as one category. This produced the following eigh 


point scale : f 


8 B+ 

7 B 

6 B— and C+ 
5 C 

4 C— and D+ 
3 D 

2 D— and E+ 
1 Eand E— 


The supervisors’ rating distributions were compared on the three different 
scales, again using the Kolmogorov-Smirnov two-sample test. As in 1959 n0: 
differences were found between the supervisors’ rating distributions on the 
five point scale. However, the eight and 15 point scales each revealed one / | 
difference, significant at the five per cent level, between the same two super- ; 
visors. Table 3 gives the results of these comparisons on all three scales. ‘The 
more detailed analysis permitted by the eight and 15 point.scales produced 
only one significant difference between the distributions of the supervisors , 
ratings. However, an inspection of the actual ratings revealed that this was 
largely due to the newest supervisor making far less use than his colleagues , 
of the plus and minus signs. Even this difference is only significant at the 
five per cent level, and it cannot be found at all when the five point scale is 
used. The overall impression is of considerable agreement among the super- 


visors. 


TABLE 3: COMPARISON OF ALL 1960 RATING DISTRIBUTIONS 
EMPLOYING A KOLMOGOROV-SMIRNOV TWO-SAMPLE TEST 


Rating scale Supervisors Chi-squared Significance level 


15 point A and B 7.42 .05 to .02 
A and C 3.77 .20 to .10 
A and D 5.63. -10 to .05 
B and C 3:414 .20 to .10 
B and D 0.39 -90 to .80 
C and D 1.49 .50 to .30 k 

8 point A and B 7.66 -05 to .02 
A and C 3.52 -20 to .10 
A and D 5.84 .10 to .05 
B and C 1.46 .30 to .20 
B and D 0.27 .90 to .80 
C and D 0.43 .90 to .80 

5 point A and B 2.83 30 to .20 
A and C 3.62 .20 to .10 
A and D 2.34 .50 to .30 
B and C 1.58 .50 to .30 
B and D 0.39 -90 to .80 
C and D 0.29 .90 to .80 
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6. Ratings of recorded interviews (1959) 


In 1959 recordings of some of the interviews were played back to groups 
of YEOs, to sce to what extent they agreed with the supervisors’ ratings. For 
this purpose a rating form was prepared to be used after hearing a recorded 
interview. This contained 14 statements about the interview (as against the 18 
used ultimately), preceded by the question “Do you think that .. >? Ever 
‘Statement was followed by the three answers YES, NO, and TO SOME 
EXTENT, and the rater was asked to put a ring round his answer to each 
question. Favourable and unfavourable statements were included so that the 
rater would be forced to consider each question carefully. Finally, the rater’s 
overall impression of the interview was sought by asking him to compare it 
with others heard in the Service and to place it in one of the five grades 
| mentioned above. 


(a) First weekend con ference of YEOs 


The rating form was first given to 40 Kent YEOs attending a weekend 
interviews which had been rated C, 
E, and A by the supervisors. The recordings were complete, and each of them 
was of a male YEO interviewing a boy. 
€ group’s overall rating was calculated by weighting each YEO’s rati ng 
A=5, E=r1) and taking the mean; the group’s rating for all the 14 specific 
Statements was obtained by scoring two points for a favourable ratin , No 
_ points for an unfavourable rating, and one point for TO SOME EXTENT 
or for no assessment, again taking the mean. 
The results are presented in Table 4. It will be seen that the YEOs’ overall 
ratings, although covering a narrower range, were all in the same rank order 
as the supervisors’. Their specific ratings were also in this order, but the 


| first and second interviews were much closer than the supervisors’ ratings 
would have suggested. 


f 


TABLE 4: RATINGS BY 40 YEOS OF THREE RECORDED INTERVIEWS 


Interview Supervisor's Mean of YEOs’ ratings 
a rating Overall Specific (max. =28) 
first G=3 2.6 12:5 points 
second E = 1 2.0 11.2 points 
third A =" 3.4 23.0 points 


(b) Second weekend conference of YEOs 


A slightly different rating form was used on this occasion. Some of the 
statements were altered and four were added as a result of suggestions re- 
ceived at the first conference. These assessments were evaluated in the same 
way as the original ones, but the penultimate question (“Do you think that 
a decision about the child’s future could have been reached at this stage ?”?) 
was excluded because it did not necessarily express an opinion on the inter- 

“view. 


: ou think that the interviewer talked too much? that he used language 
* Tor example: Do wy that the questioning was generally superficial? that the child was 
nd to look at himself more closely? 
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The rating form was given to 68 YEOs at this second conference. They 
were divided into eight syndicates, and each syndicate heard four interviews. 
Nine recordings were used, but one of these was discarded because it was 
difficult to hear. The ratings of the other eight are given in table 5. i 


TABLE 5: RATINGS BY 68 YEOS OF EIGHT RECORDED INTERVIEWS 


Interview Supervisor's Mean of YEOs’ ratings 
rating Overall Specific (max.= 34) 
Ist rated by syndicates 1 to 4 B= 3,17 24.28 points 
2nd E 1.64 11.15 points 
3rd aa 3.33 21.88 points 
4th Cc 2.70 20.21 points 
Sth rated by syndicates 5 to 8 D 1.63 9.97 points 
6th C 3.06 20.88 points 
7th C+ 3.09 24.71 points 
8th C+ 2.78 21.44 points 


It can be seen that the interviews used this time were rated more closely by 
the supervisors than those which had been used at the first course, and syn- 
dicates 5 to 8 had a particularly difficult task. 

Combining all syndicates, there is a rank order correlation coefficient of 
0.92 between the supervisors’ ratings and the YEOs’ overall assessments 
(significant at the one per cent level): and of 0.73 between the supervisors’ 
ratings and the YEOs’ specific ratings (significant at the five per cent level). 


DISCUSSION 


The points we have made are of two kinds. Firstly we have argued that 
the conditions in which the interviews took place, the instructions which 
were given to the supervisors, and the experience of the supervisors, made 
the situation we were investigating fairly well controlled. Moreover we take 
some comfort from the fact that the rating situation was fairly rigidly struc- 
tured, for this usually leads to greater reliability between the assessments 0 
different raters (Vernon & Parry, 1949). Although the controls were not as 
strict as they may be in the laboratory, they were sufficient to enable us to 
regard the interviews as comparable. Secondly we have examined the ratings 
themselves. In 1959 the mean performance scores of the supervision groups 
did not differ significantly, and the judgments of the supervisors were sup- 
ported by over 100 YEOs who listened to recordings of some of the inter- 
views. In that year, and more thoroughly in 1960, the distributions of the 
ratings were examined and found to be largely similar. It cannot be claime 
that the ratings were as precise as we should have liked them to be, but they 
were used with considerable consistency and appeared to give a fair indica- 
tion of the quality of the interviews. Piy , 

For these reasons we decided to use the ratings as our criterion of inter- 
e. We appreciate 1ts dangers, but it is difficult to ima 

that could have been used. It is, of course, of the kin 


viewer performanc 
9) and others would describe as ‘immediate’ : it woul 


any other criterion 


which Thorndike (194 
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d been better to have used an intermediate criterion, and ideal to have 

used an ultimate criterion. An intermediate criterion might have been some 
assessment of the influence of the interview upon the child’s subsequent 
choice of career; and an ultimate criterion might have been some measure of 
the child’s satisfaction and satisfactoriness in that career. Obviously 
so many factors are at play that it is difficult to suppose that it will ever be 
possible to isolate these criteria. 

Finally, it must be agreed that any use of ratings is really only a refined 
circular argument (Rodger and Cavanagh, 1962). We do not know how 
to assess a particular characteristic objectively, so we ask experts to do it for 

"Us subjectively. But although they are experts, their judgment is essentially 
. as subjective as ours. We accept this point, but consider that in the absence 
of more objective criteria it is better to draw our circles with a compass 
than freehand. 

In subsequent papers we shall describe some measurable differences be- 
tween interviews of varying quality; some associations between test and 
questionnaire data and interviewer performance; and an examination of the 
influence of the participants in the interview upon one another. 
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The Relation Between Method of Wage 
Payment and Incidence of Psychosomatic 
Disorders* 


By LEONARD J. FLETCHER, Jr. and J. RICHARD SIMON 


University of Iowa 


The purpose of this study was to determine whether the incidence of 
psychosomatic disorders is greater among industrial employees working 
under direct monetary incentives than among those not working under such 
incentives. An employee working under an incentive system is paid a wage 
based on the number of parts he produces: i.e., the more he produces, the 
more he is paid. An employee on day work receives the same amount for 
each hour’s work regardless of how much he produces. It might be hypo- 
thesized that incentive systems create additional stresses which could ulti- 
mately affect the mental health of the wage earner. It may be, for example; 
that the relatively high incidence of psychosomatic disorders (Rennie an 
Srole (1956) report that 28 per cent of their random sample in New York 
City had two or more psychosomatic disorders) is related to the widesprea 
use of incentive systems. 

Industrial engincers claim that one of the best ways to improve industrial 
productivity is to install an incentive system. There is considerable evidence 
that productivity does, in fact, increase substantially when incentives ate 
introduced (Maynard, 1956, Sec. 5, pp. 19-22). Evidently, however, no at- 
tempt has been made to determine whether there is a relation between the 
use of incentives and the psychological well-being of the wage earner. The 
present study was undertaken after a search of the literature failed to dis- 
close any previous research which was directly related to this problem. 


PROCEDURE 


It seemed probable that if there were a significant relationship between 
the method of wage payment and the incidence of psychosomatic disorders, 
this relationship would be revealed by a study of a company’s medical records. 
Consequently permission was obtained to examine the medical records of a 
large midwestern company. These records indicated the reason for most 
absences of three days or more since employees were reimbursed for lost 
wages and medical expenses only if they submitted a physician’s statement 
indicating the ailment responsible for the absence. The medical records date 
back only three years to the time the company’s plan for reimbursing em 


ployees was initiated. 


i i rection Of 
* Thi icle is based on a Master of Science thesis done by Fletcher under the direction 
me e izal thesis is on deposit at the University of Iowa Library. The Autos 
acknowledge the suggestions of J. W. Deegan and W. R. Hudson, Fletcher is now at Br 


ley University, Peoria, Illinois. 
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The age, job title, department, type of wage payment, and medical record 
were recorded for all male wage earners. An employee was classified as hav- 
ing a psychosomatic disorder if his medical record indicated an absence for 
one or more of the following reasons: anxiety tension, arthritis, asthma, 
backpain, colitis, dermatitis, hay fever, headaches, heart trouble, hyperten- 
sion, and ulcers. A physician was consulted in cases where there was some 
doubt as to whether certain diagnoses could be classified under one of 
these psychosomatic disorders. Physicians generally agree that these 11 dis- 
orders may be psychosomatic in origin (Alexander & French, 1948; Rennie 
& Srole, 1956). However, since there is some difference of opinion as to the 
importance of the psychogenic component in certain of these disorders, the 
incidence of each disorder was recorded separately, thereby enabling the 
reader to exclude from the list any of the disorders to which he takes excep- 
tion. 

It should be made clear that all persons having diagnoses included in the 
above list are not necessarily suffering from psychosomatic disorders. On the 
basis of the psychosomatic literature, however, we can assume that at least 
a fair percentage of the people who have these ailments are suffering from a 
psychologically-induced disorder. No attempt was made in the present re- 
Search to determine the etiology of the disorder for each individual. Instead, 
all employees who had one or more of the diseases mentioned above were 
automatically classified in the psychosomatic group. 

Employees were classified in the incentive group if they had been on in- 
centives during the past three years with no interruptions. Likewise, em- 
Ployees were classified in the day work group if they had been on day work 
during the past three years with no interruptions. Employees who had 
Worked on both incentive work and day work during the three year period 
Were not included in the analysis. 

The two groups constituted on the basis of wage payment plan appeared 
to be similar in several respects: in race, since all employees were white; in 
Supervision, for in most cases, the same supervisor was in charge of both 
Incentive and day work employees; and in work location, since only one 
plant was involved. Approximately one half of the incentive group worked 
as members of teams engaged in servicing various operations and processes 
and were paid group incentives while the other half of this group worked 
as individuals and were paid individual incentives. Most of the day work 
group, on the other hand, worked as individuals. However, in terms of skill 
Tequirements, physical requirements, and working conditions, the jobs held 

y the incentive employees were similar to those held by the day work 
employees. 


RESULTS 

Table 1 shows the number of day work employees and incentive employees 
Whose records indicated an absence due to the various psychosomatic dis- 
orders. Each employee was classified under one disorder only. An employee 
who had more than one psychosomatic disorder on his medical record was 
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TABLE I: NUMBER OF EMPLOYEES WITH AND WITHOUT PSYCHOSOMATIC DISORDERS, 
CLASSIFIED ACCORDING TO METHOD OF WAGE PAYMENT 


Psychosomatic Disorder Day Work Incentive 


Anxiety Tension 15 
Ulcers 26 
Hypertension 
Asthma 

Hay Fever 
Dermatitis 
Arthritis 
Headaches 
Back Pain 
Colitis 

Heart Trouble 


RI 
N| UNOD 10 
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Total Employees With Disorders 


Employees With No 
Psychosomatic Disorder 1,080 421 


Total Number of Employees 1,152 472 


classified under the most frequent disorder. If an employee had more than 
one psychosomatic disorder and they occurred with equal frequency, he was 
classified under the disorder which appeared to be most clearly of mental 
origin. The order in which the disorders are listed in Table 1 reflects the 
judgment of a physician as to which disorders are most clearly psychosoma- 
tic. 

Table 1 shows that 72, or 6.25 per cent, of the 1,152 day work employces 
and 51, or 10.80 per cent, of the 472 incentive employces had psychosomatic 
disorders. A chi square test (X?=9.28; p< .o1; corrected for continuity) in- 
dicated that this difference between the two groups was significant; i.c 
there was a greater incidence of psychosomatic disorders among incentive 
personnel than among day work personnel at the company involved in this 
study. 

The question arose as to whether this difference was actually due to the 
type of payment or duc instead to other extrancous differences between the 
groups. It is possible, for example, that the occurrence of the disorders 
studied is related to the age of employees; z.e., the older the employce, the 
more likely he would have an absence due to one of the disorders. If this were 
true and if the two wage payment groups differed significantly in terms of 
age, then the interpretation of the significant chi square would be altered 
considerably. i 

Table 2 classifies employees into two age groups; those above the median 
age for the total sample (41 years), and those at or below this median 
age. It shows the incidence of disorders among incentive and day work em 
slays in these two age groups. Of the 123 employees with disorders, pot 
69.11 per cent were over 41 years of age, whereas only 46.64 per Fa ga 
1,501) of those with no disorders were above this median age. A chi sq pes 
test (X? = 22.09; p< .oor) confirmed that employees with pocorn es 
orders were significantly older than workers who did not have the disor 
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TABLE 2: RELATION BETWEEN AGE, METHOD OF WAGE PAYMENT, 
AND INCIDENCE OF DISORDERS 


With No 

Above Median Age Disorders Disorders Total 
Incentive Employees 44 309 353 
Day Work Employees 41 391 432 
Total 85 700 785 
Median Age and Below 

Incentive Employees 7 112 119 
Day Work Employees 31 689 720 
Total 38 801 839 
Grand Total 123 1,501 1,624 


An analysis of the ages of the two wage payment groups indicated that 
the mean age of the day work group was 39.4 years, while the incentive 
group averaged 48.1 years. Table 2 shows that 74.79 per cent (353/472) of 
the incentive employees were above the median age for the total sample, 
whereas only 37.5 per cent (432/1152) of the day work employees were above 
the median age. A chi square test (X? = 184.93; p< .oot) confirmed that the 
wage payment groups differed significantly in terms of age. 

Thus far, the analyses have indicated that disorders occurred more fre- 
quently among older workers than among younger workers and that the 
incentive group was significantly older than the day work group. These re- 
sults would strongly suggest that the difference originally observed between 
the incentive group and the day work group in the incidence of disorders 
might be attributable to the variable of age. 

In order to further analyze the effect of the age variable, two additional 
chi square tests were performed; one comparing the incidence of disorders 
among incentive and day work employees who were above the median age 
and the other comparing the incidence of disorders among incentive and day 
work employees who were at or below the median age. Table 2 summarizes 
these figures. The chi square for the older group was 1.49 and the chi square 
for the younger group was 0.28. Neither chi square is significant. The results 
of these last chi square tests show that when the age variable is controlled, 
there is no longer a difference in the incidence of disorders between the two 
Wage payment groups. 


DISCUSSION 


The results of this study show that the difference in incidence of psycho- 
somatic disorders which was originally noted between two wage payment 
groups can be attributed to a difference in the age of the groups rather than 
to a difference in the method of payment. Perhaps, in this company, the in- 
centive jobs were the ‘preferred’ jobs and tended to be held by the more 
Senior employees. 

This study provides a dramatic and clear-cut example of the problems 
which are inherent in investigational studies such as this. In an ‘investigation’ 
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(Lindquist, 1953; Norton, 1959) variables are studied as they exist i ie 
There is no opportunity, as there is in an experiment, to manipulate a 
variable and observe its effect on another. Also, there is no opportunity 
controlling or randomizing extraneous variables. Therefore, in an investi ge 
tional study, it is easy to attribute an observed relationship to one varia 
when, in fact, another variable accounts for the relationshi F nod 
Perhaps the ideal method of examining the relation between the metho 
of wage payment and the incidence of psychosomatic disorders would be ie 
set up a ‘laboratory experiment’ with an industrial plant serving as the 
laboratory. A new company might hire 1,000 employees, and assign them at 
random to one or the other of two wage payment plans; that is, half of the 
employees would be paid incentive wages while the others would be paid a 
straight hourly rate. Each group would work on the same or similar jobs, on 
the same shift, and under the same supervision. By keeping a complete medi- 
cal history for each employee over a period of years, it might be possible to 
determine with some certainty whether the type of wage payment influences 
the incidence of psychosomatic disorders, Unfortunately, the opportunity of 
performing an experiment of this kind is extremely limited. In fact, if one 
wants to study certain important applied problems, the investigational study 
is the only real alternative. In undertaking such a study, however, the investi- 
gator must be alert to the dangers of misinterpreting his results. 


SUMMARY 
This investigation was undertak 


€n to determine whether the incidence 
of psychosomatic disorders was grea i 


ers occurred more fre- 
A rg younger employees; (2) that the incentive 
group was significantly older than the day work group; and (3) that when 
nger any difference between the wage 
disorders. Results of this study, then, 
provide no evidence of a causal relati i 


lence of p atic disorders, The problem of interpreting 
the results of investigational studies is discussed. 
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Personality Ratings by Faculty as Predictors 
of Executive Success for Graduate 
Business School Alumni” 


By ALBERT PORTER 


Division of Business, San Jose State College 


SCOPE AND METHOD OF THE INVESTIGATION 


HE purpose of this investigation was to determine the correlation 
between professors’ ratings of personality and reported executive suc- 


cess 23 or more years later, for a group of graduate business school 
alumni. 


DESCRIPTION OF THE POPULATION TESTED 
The population for this study consisted of the 1 
Stanford University Graduate School of Business (SGSB) who were 


assurance that replies would be treated in co 


nfidence and used only statisti- 
cally, plus three Pages of questions coverin 


g such matters as pay, industry, 
and evaluation of SGSB’s two- 


questionnaire is shown in full as pages 
241-244 of Porter (1961); the AVS response is summarized and discussed in 


Uhrbrock (1959. As of 1958 the SGSB alumni showed 1 
male alumni, the present study’s 103 subje 


stances; also this opinion is based 


1944 SGSB alumni and thereby achieved 

population, closely comparable to the pres 
The SGSB was organized 

ness school in the United States. Posses 
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encompassed by the present study, a personal interview, a formal application 
blank, academic transcripts, letters of recommendation, and descriptive 
graphic rating scale personality evaluation by (a) three undergraduate pro- 
fessors of the applicant’s choosing and (b) the applicant on himself. Female 
alumnae, about one per cent of total, were excluded from this study because 
of the basically different nature of management career paths for women 
versus men. Alumni subsequent to the class of 1935 were excluded because 
the personality rating of students by SGSB faculty, from which the present 
study’s predictors were drawn, was stopped at the end of 1935. Thus all 
subjects had been in their careers at least 23 years since the award of MBA, 


and hence were considered to be ‘established’ vocationally. 


DESCRIPTION OF THE PREDICTORS 


Prior to 1936 the SGSB merely awarded ‘satisfactory’ and ‘unsatisfactory’ 
course grades, going to the traditional letter grades in 1936. During this 
earlier period, however, there were additional evaluations by faculty, among 
which was the annual completion, by each professor, of a descriptive graphic 
personality-rating scale form for each student having been in one or more of 
that professor’s classes. The rating sheet, shown as page 234 of Porter (1961), 
contained six individual rating scales covering the following traits: attrac- 
tiveness of personality, initiative, leadership, emotional control, dependa- 
bility, and self-organization. 

For the present study, the following three predictors were coded from the 
rating sheets: 

1. Busines 
>, Business school faculty rating: “Does 


he wishes?” 
3. Business school faculty rating: “How does he control his emotions?” 
The first predictor was the arithmetic mean of all six scales; the second 
and third predictors being derived from the respective individual scales. Each 
subject’s predictor score consisted of the arithmetic mean of the rating by 
all professors on the scale or sheet-average, as pertinent. Subjects had been 
rated by from four to seven professors—typically by six. 


s school faculty rating: Average of sheet 
he get others to do what 


DESCRIPTION OF THE CRITERIA 
iteria of executive success were a 


The six simple cr 11 coded from the 1958 
AVS questionnaire response. 
Pay (normalized for time out of SGSB) 


Policy-deciding authority PE: 

Level in organization (adjusted for organization-size) 

Job interest 

Career progress satisfaction 

. Being in general management . 

Pay normalization was orthodox: points ranging from one to 12 were 
d below a least-squares regres- 


assigned to half-standard-error bands above an 
sion line fitted to the logarithms of reported incomes plotted on ratio paper- 
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Adjustment of reported organization-level for size of organization was 
less traditional and less elegant. One was between two millstones: the ma 
consisted of equating successwise executives of equal rank in vastly different- 


sized organizations; the nether stone was criterion-tampering necessarily 


arbitrary if not Procrustean. The latter course was chosen and will now be 
described. 


Table 1 shows the coding chart used to code criterion number six; Level 
in organization, from the AVS questionnaire. 


TABLE I: TABLE FOR CODING CRITERION: LEVEL IN ORGANIZATION 
Number of Employees in Organization 
100 & 101- 1,001- Over 
Response fewer 1,000 15,000 15,000 
(points) 
I am chief executive 3 4 5 6 
First level below 2 3 4 a 
Second level below 1 2 3 A 
Third level below 0 1 2 3 
Fourth level below 0 0 1 2 
Fifth level below 0 0 0 1 
Sixth or more below 0 0 0 0 


s 
Thus all subjects receiving thre 
considered level 


edly committed by thi 


as expected’, or ‘rapid and has exceeded my ex 
Criterion nine, Being in general mana 


; . in 
gement, was a dichotomy: } 
general management or not. This classifica 


S . e€ 
tion had been done prior to t 
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present study by the SGSB officers administering the AVS, and was based on 
‘examination of the entire questionnaire for indications that the subject was 
in management and was responsible for company-wide policy making and 
approval. 


ANALYSIS OF RESULTS 


The product-moment correlations among the nine variables are shown in 
table 2, together with the mean and standard deviation of each variable. 


TABLE 2: INTERCORRELATIONS AMONG THE THREE PREDICTORS 
AND SIX CRITERIA (N = 103) 


Std 
Variable 1 2 3 4 5 6 7 8 9 Mean Dev 
1 Bus sch fac rating: 80** 80** 19 -04 13 22* -12 03 388 5.1 
Av of sheet 
2 Bus sch fac rating: 64** 24* 03 17 17 -05 00 34.7 6.1 
“Get others to do?” 
3 Bus sch fac rating: 22* 06 17 26** -04 06 384 5.0 
“Control emotions?” 
4 Pay 390+ 424 gee 34** 342% 60 3.0 
5 Policy authority 5S3*# 247, Boke 428€ 19 09 
6 Level in organ 16 20*° 36 25015 
7 Job interest 34** 21% 1407 
8 Career prog satsfn 16 1.9 0.6 
9 General management 0.38 0.49 
* 5 per cent significance ** 1 per cent significance 


Decimals omitted for correlation coefficients; read 80 as 0.80 


Viewing the very high intercorrelations among the three predictors, and 
recalling his impressions during the coding process, the investigator believes 
that the predictors contain in varying unknown amounts the defects which 
Cronbach (1960, pp. 506 ff) has noted as being frequently associated with 
traditional descriptive graphic rating scales: generosity error, ambiguity, 
tater bias, limited rater information, and halo. Although making no organ- 
ized assessment of the phenomenon, the present author noted while dos 
that the SGSB faculty members varied noticeably amon themselves as to 
incisiveness’ of ratings. Professor X’s rating sheets would regularly present 
a vertical profile of checkmarks somewhat to the right of center. Professor Y, 

1owever, would have produced a very saw-toothed profile: low on attrac- 
tiveness of personality, high on emotional control, middling on leadership, 
and so on: then at the bottom of the sheet he would frequently have penned 
terse remarks such as these: “Gives impression of not being wide awake”, 
or “Gives some people impression of cockiness but I consider him one of our 
best men”. The other faculty members ranged between X and Y in apparent 
conscientiousness of rating; ratings like X’s may well have dragged down the 
Validity coefficients, and future research might replicate the present design 


Using predictors based only on individual professors’ ratings, particularly the 


Professor Y’ types. 
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To further confound the interpretation of these validity coeficients a 
must recognize that the circumstances are such as to suggest a K 
what Bellows (1941) termed criterion contamination through illicit iea 
predictor information. When predictor information is used in the proms a 
process, says Bellows, validity coefficients will be spuriously high, 200 
remedy is to keep predictor information out of the hands of those in cua 
in promotion decisions. The very reason the SGSB carried out the r my 
program yielding the present predictors was to have information for ee 
prospective employers of the students. Little is really known about the a na 
promotion process in industry but it has been suggested (Dalton, 1951; CO ic 
and Pellegrin, 1957) that informal factors are important : socio-econ N 
origin, political party affiliations, and other prestige traits. While the M a 
degree itself may have been a prestige trait, it was possessed by all subjec F 
This investigator doubts that the SGSB faculty ratings would have had any 
appreciable role in subjects’ promotions once on the payroll. It does, how 
ever, seem plausible that the ratings would have had a definite effect on in 
employment—the students with high ratings having an ‘edge’ for the a 
desirable job-openings. Such initial privileging might well have placed t 
higher-rated subjects on more rapid career escalators, and thus caused a cti 


g . ct + . P € PC: , Le 
terion contamination within the broad meaning of Bellows’ ‘illicit use’ con 
cept. 


expected to reach statistical sign 
four validity coefficients actual 


type of enterprise in which we engaged in th 
ing. ..In general conclusion, we must say that though it is possible tha 

y in long-range predictions of occupation? 
ployed in jobs in widely different specific 
y different parts of the country, our de 
this belief.” Thorndike & Hagen drew tha 
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Some Hidden Determinants 
of Inspectors’ Judgments ~ 


By PETER CAVANAGH and ALEC RODGER 
Department of Occupational Psychology, Birkbeck College, London 


HE story we have to tell is a sad one: it is the story of ‘a research that 
| never was’. It was begun in 1956 and virtually abandoned a few 
months later through lack of financial support. We are giving a br jef 


rows up points of scientific and 


problems. 


This one had a socio-technical context all right. It was a problem pre” 
sented by an inspection task—the inspection of glass jars used as containers 
for a high quality meat essence. It Was a visual inspection task: or so every” 
body called it, despite the fact that at least one of the inspectors seemed tO 


manage to do her visual inspection of a Jar without actually looking at it. We 
* A paper read at a joint meeting of the Occy 


À ‘cal 

: 3 pational Section of the British Psychologica 
Society and the Industrial Section of the Ergonomics i he Londo® 
School of Hygiene in September, 1961. Research Society, held at th 
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would have liked to have gone into this more fully, but we were unable to 
do so. The investigators had no equipment for recording eye-movement ex- 
cept their own eyes and the evidence of 100 feet of ordinary film of this 
particular inspector doing her job. 


Let us tell you more about the nature of the job. The jars were supplied 
by three manufacturers, working from standard drawings. The inspection 
Was aimed at the detection of two main kinds of fault: first, structural faults 
—faults likely to interfere with efficient production (mis-shapen tops, bad 
distribution of glass, and hairline cracks, which might lead to diffculty in 
capping or to deterioration of the vacuum seal); secondly, faults in appear- 
ance (air bubbles and surface blemishes which were considered by the sales 
staff to diminish the attractiveness of the product). There were very slight 
signs of another kind of structural fault of a potentially dangerous sort, in 
Which because of internal chipping or ‘spurs’ (brittle threads or projections 
on the inside wall) there was a risk of particles of glass finding their way into 
the food product. However, we saw only one jar containing such a fault 
during our three months’ work on the shop floor. The difficulties of con- 
trolling the quality of moulded glass are notorious. There is no economi- 
cal way, and no really satisfactory automatic inspection equipment has yet 

cen produced. Further, the mechanism of fault generation inherent in the 
Moulding process is such that ordinary quality control methods are unsuit- 
able. In this particular case, 100 per cent visual inspection is still used. None 
of the three manufacturers (nor any other, it seems) could supply jars to the 
Sod company’s very high specifications, except in the matter of maximum 
nd minimum internal volume. Thus the company had been faced—some 
Years before—with the choice of either paying the glass jar makers a greatly 
‘Ncreased price for more stringent inspection or installing its own inspection 
Unit. It was decided that it would be cheaper and more convenient to adopt 
the latter course, and a system of visual inspection was devised so that every 
Jar reaching the production line was seen and passed by one of four women 
'Nspectors. The glass manufacturers accepted this system, to the extent of 
taking back and paying a rebate on all jars rejected in this way. 


The inspection area was in the best-lit part of a processing room, in front 
of quite large windows. The inspectors each had a bench, at which the 
‘tood, with the inspecting apparatus in front of them. On the left of the 

ench there was space for the trays each containing 54 jars to be examined; 
On the right, a cradle to hold another tray—at an angle—into which accepted 
Jats were placed. Also on the right, on the floor, there was a box in which 
rejected jars were deposited. Behind the inspector stood stacks of trays of 
oth inspected and uninspected jars on pallets. 


The inspecting apparatus consisted of a light source (a 4o-watt bulb) 
Covered by a pale green ground glass screen behind a pair of composition 
rollers with a space between them tilted at an angle of about 30 degrees away 
-'Om the operator. A crank handle or milled wheel turned one roller, which 
'S Connected by a belt to the other roller. 


g 
154 SOME HIDDEN DETERMINANTS OF INSPECTORS JUDGMENTS 


inspection procedure was made up of the following operations : 
it The cr collected two or ee trays of jars from the reinspected 
stack and placed them on the left of the bench. a 

2 She would then, usually, glance over the upturned bottoms of a 
jars in the uppermost tray, and reject any with bottom flaws. n 
doing this she would be looking at—or at any rate in the direction 
of—the maker’s mark on the bottom of each jar. 

3 Grasping three or four jars in the left hand she would place then 
one at a time, on to the viewing apparatus and rotate the jar by 
turning the crank handle or wheel with her right hand. ; 

4 She then placed the jar, with her right hand, into the ‘accept’ tray 

or the ‘reject’ box. i i 

5 As each accept tray was filled, she would carry it to the inspecte 
stack and place her record slip on it (for bonus purposes) and put 
another empty tray onto the cradle. 

The average rate of inspection was about 1 
analysis was made of one (the most experienc 
showed that the jar was on the viewing a 
During this time she w 
possible faults. 


, The inspectors were paid on a piece work system—so much for each 100 
Jars inspected—with a bonus for each 100 jars rejected and a penalty for 
faulty jars passed (jars found to be faulty at a further inspection at the en 


of the filling line). The first two parts of the scheme were undivided, but the 
penalty was a group one 


as it was impossible to say who had let a faulty Ja" 
through. However, there was a limitation to earnings of 85/6oths of the 
standard rate, though o bout 100/6oths. As a matter 
of fact, the effect was such that, if you plotted what they earned on a straight 
piece-rate basis, you obtained a result indistinguishable from that obtaine 
by the more elaborate system. 


The rejection rate normally ran at five per cent, but sometimes it rosê 
to 12 or 15 per cent. The percentage of rejections tended to be | 
early stages of inspecting a new consi 
Was another point we would have liked to 

There were, as we have said, four ins 
between the carrying out of 


000 jars an hour. A rough film 
ed) operator’s performance an 

Pparatus for .5 + .25 seconds. 
as expected to detect and assess over 50 different 


» selection, training and supervision, 
b was regarded in the departme?” 
t was not popular. Former inspectors still el 
estioned about their motives for giving it UP 
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Their replies were not very illuminating, but together with comments made 
by the present inspectors, it seemed that some of the cause lay in occasional 
heavy loads of work, leading to jams (we had better not call them bottle- 
necks) which produced complaints from the fillers who were waiting im- 
patiently for the jars and grumbled. (They could not very easily grumble at 
the washers who were keeping the inspectors waiting, because they were 
out of sight on another floor.) Whatever its roots might be, this unpopu- 
larity of the job was fairly apparent. But one of the four inspectors in the 
main study had been at it for seven years, and another for four. The two 
others had been doing it for only nine and three months. Vacancies were 
filled, it seemed, by pressing newcomers to take them. Training was effected 
by telling the new inspector what to look for and thereafter occasionally, for 
a time, by some kind of check. The casuainess of it was illustrated by two 
things: (1) the difficulty we experienced in finding out who was responsible 
for the training; and (2) the fact that, although the firm claimed to use a set 
of specimen jars for instructional purposes, all neatly labelled with descrip- 
tions of the faults they illustrated, the set could not easily be found and when 
it was it was in a greasy state and some of the descriptions could not be read. 
Supervision was in the hands of the supervisor in charge of the filling depart- 
Ment; but, except where there was a block in the flow of work, nothing 
Seemed to happen about it. 

So much for background information—the nature of the inspection task 
and the payment made for it; and the recruitment, selection, training and 
Supervision of inspectors. Now for the pilot study. 

A sample of 800 jars was drawn randomly from work in progress, but in 
Such a way that cach of the three manufacturers (A, B and C) were repre- 
‘ented about equally, and also in such a way there there were roughly three 
good’ jars to every ‘bad’ one. The goodness and the badness had been deter- 


mined by the inspectors themselves, not by any expert or panel of experts. 


he whole investigation was one into the consistency of inspectors’ judg- 
Ments, not into their soundness as judged by some external criterion. The 
Sample of 800, numbered in an unobtrusive way, was presented to each of 
the four inspectors on three occasions. The proportion of rejects was higher 
than had been the case earlier. No attempt had been made to conceal the 
act that an experiment was in progress: nor could it have been. Also, there 
Were marked inconsistencies in the judgment of each of the inspectors, both 
etween themselves and within themselves, from one examination to 
another. These findings were not surprising. What was surprising was the 
Cvidence of biases inspectors had for or against particular manufacturers. 


PERCENTAGE OF JARS PASSED ON ALL 3 INSPECTIONS 


MANUFACTURER | INSPECTOR 1 | INSPECTOR 2 | INSPECTOR 3 | INSPECTOR 4 


A (273 jars) 34.1 | 37.7 31.1 8.8 


B (265 jars) 34.3 55.8 37.7 7.2 
C (269 jars) 37.2 30.1 4.8 23.4 


? 
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Tt seems unlikely that these results were due to faulty sampling in this pia \ 
study. However, it was decided to accept the possibility, and to = a 
the 800 jars a sample of 648; that is 216 from each manufacturer. ee 
had been split up into three lots, graded I to III according to the ne ie 
rejections they had suffered in the pilot run. There were num e LES 
bottom in fluorescent paint which could only be read under ultra-violet i 
This sample of 648 jars was then presented to the four inspectors on 30 OC 
sions each, making 120 inspections in all for every jar. 

You may be interested to learn, in passing, 
648 survived without at least one rejection. F 
would escape condemnation. After going th 
its reputation was stil 
When the investigato 
look at it, they found 


that not a single one of the 
or a time it looked as if one Jat 
rough 60 of its 120 inspecta 
l intact, even if the jar itself was not unblemished: 
rs got out this apparently perfect jar to have a gote 

a surface flaw an inch long on its side. Reference to t 


log book in which marked peculiarities of 
that it had been there from the outset. 


Let us now show you some tabulated results. 


jars had been noted confirme 


Inspector 
à rejected 


2 inspections. Grade II jars were jar 
which in the pilot run had been reje 


À i Pe ; to six times. Grade }} 
Jars were jars which in the pilot run had been rejected more than S* 


facturers. What is most striki 
3 took of Manufacturer C. 
What was behind all this? We canni 


3 c 
\ i ot say. For it was when we we! 
hoping to delve more deeply into the co 


T 
rrelates of these apparent manufa 


es upon them. Anyway, they ha 
8 Us inspector-time but also the 
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sistance, for four months, of a member of their work-study department, and 
they had given us accommodation for what was, after all, a postgraduate 
training exercise. 


It seemed, however, that there was a certain amount of factory folk-lore 
at work. Manufacturer A was regarded as ‘good’, though Inspector 4 (in the 
pilot) obviously did not think so. Manufacturer C was regarded as bad, on 
the whole, except by Inspector 1. This was despite the fact that there was 
general agreement among management that Manufacturer C produced a 
Jar with sharper, cleaner lines and a more even bottom. But apart from the 
factory folk-lore influence, there may have been others. What they were, we 
cannot tell. 


Some further information about the study has been written up by the 
two students mainly concerned—Ernest Warrington and Peter James—in 
unpublished dissertations. There is also a short series of abstracts of papers 
by Peter Cavanagh, Ernest Warrington and Peter James in the proceedings 
of the 1958 Rome Congress of the International Association of Applied 
Psychology. There may even be another paper coming along on aspects 
of the work not yet reported at all. Peter James’s Rome abstract sum- 
marises the data obtained from a four-way analysis of variance for each of 
the inspectors, on make of jar, grade of jar, day of the week and a variable 
called ‘phase’. 


Let us finish with a short reference to a later inspection enquiry done by 
another postgraduate, N. W. Bailey. Here we have two factories in- 
Volved, one making (amongst other things) valve components for the other. 

he inspection task was one in which valve cathodes had to be looked at 
to see that they were free from structural faults and properly coated with an 
€xpensive coating. Inspection was done both by the factory X producing the 
Valve cathodes and by the factory Y receiving them. Both were under pres- 
Sure to be fussy. The inspectors in factory X were urged to help in cutting 
down costs by rejecting as few as possible and were rejecting about 30 per 
cent. The inspectors in factory Y were urged to see that faulty cathodes were 
rejected before they led to customers’ complaints, and they were throwing 
out 8 to 10 per cent of what they received. The inspection in both factories 
was of the quality control kind: it was not a roo per cent effort of the 
kind used in the food factory. To cut a long story short, factories X and Y 
found themselves at loggerheads. It was decided that one of the factory Y 
Inspectors, a man acknowledged to be competent and loyal, should be sent 
to work alongside the factory X inspectors. After a time he was taken off 
the job. Why? Because he had let his side of the house down: he had 
absorbed the standards of the other side. Eventually a solution was found by 
clearer definition of the standards to be applied, and by the introduction of a 
Joint training scheme; so some good came out of the unfortunate event. But 
it does, you will agree, lend support to the idea of studying such problems in 


their socio-technical context —or, as we used to say in the old days, in 
industry, 
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By R. CONRAD 
Medical Research Council, Applied Psychology Research Unit, Cambridge 


creasingly dominated by technological developments. Everyone is 

going to need to handle machines and equipments of various sorts. 
Not only men at their work, but housewives at their work and all of us at all 
times. Problems concerned with the design of individual machines have been 
actively investigated for 20 years or more. This area of research has rapidly 
achieved important status in the field of experimental psychology. Complex 
equipments are now tailored to the abilities of the people who will operate 
them. And the knowledge derived from these studies has led to a growing 
awareness of the need to design for easy human use, the simpler, commoner 
gadgets which are now part of our daily lives. 

Technology impinges on our lives in ways other than through gadgets 

and machines at which we might work. It sets up technological systems com- 
posed of more than one or two machines, and in this paper I want to discuss 
some of the implications of certain communication systems, with special 
reference to road traffic systems and telephone systems. 
_ Not long ago, during some very cold weather, a small boy left his school 
in the afternoon and didn’t return home. Next morning, a search was organ- 
ised and he was found dead from exposure not far away at a place where he 
often played. At the inquest on the child’s death it was disclosed that a search 
Was not organised sooner because the boy’s father was at work all night. The 
mother said she was worried when the boy did not come home, but neither 
she nor any of her neighbours knew how to use the telephone at the end 
of the street. 

For intelligent people this may sound unbelievable. But we must remem- 
ber that many people are not intelligent. With simpler technological systems, 
it is usual to select people suitable for the job; it is probable that they will 
receive specialised training; with many tools or gadgets we can choose one 
that suits us. But traffic and telephone systems are mass systems. Everyone 
in the population must be able to use them. This is their first unique charac- 
ter. Secondly, they are made up of a large number of elements. The road 
traffic system is a lot more than just one’s motor car. It includes roads, road 
Signs, special instructions, traffic regulations, and of course other vehicles as 
well. And there is a good deal more to the telephone system than just phones. 

here are cables, exchanges, operators, directories, instructions and people 
to talk to. To use these systems safely or effectively we have to know a good 
deal more than just dialling, more than just steering. 

Over the years both of these communication systems have grown enor- 
Mously, and they will continue to grow, in nearly all countries of the world. 
al Health, New York, 1960. 


W: can now take for granted that all cultures are going to become in- 
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Not only are more people driving vehicles and using telephones, but each of 
us drives more miles and telephones more frequently than we did. This 
growth has two important effects; it changes the quality of the people using 
the systems, and it changes the character of the systems themselves. f 

How do the people change? We must accept that there is a correlation 
between intelligence and whether or not people have cars and telephones. 
As standards of living grow, more and more people will come to use these 
systems. These people must in general now be drawn from the less intelligent 
section of populations. This means of course that the average level of intelli- 
gence of the road traffic, and of the telephone user population, will continue 
to decline. 


The character of the systems will change, because in general growth in- 


. 5 fo) 
evitably makes certain features of 


them more complicated. Roads are more 
congested; one has less time to think out what to do in any traffic situation. 


The Highway Code which all drivers are expected to know, lists more than 
100 different points for the driver to bear in mind whilst he is driving. There 
are six different hand signals which he may have to give, and nine that other 
people may give to him. This Highway Code also lists 25 different road signs 
that the driver must recognise and obey, and there are several more not in 


the Code. 


ystem has also become much more complicated as 4 

y long ago, one merely lifted the receiver and 
ce, a number with perhaps three or four digits 
en or eight or more figures in them are becom- 
gocs wrong in setting up a call, the caller him- 
self must know what to do to get it right again, Previously when we used 
a public telephone booth, an operator would tell us in advance how much 
the charge would be. Now we are faced with an automatic operator-less sys- 
tem, and callers have to do some quite complicated arithmetic themselves 
to work out the charge. 


| Soas these systems grow, we have these two effects. More people of lower 
intelligence using the systems, and the systems themselves becoming more 
difficult to use. And as the systems become more difficult, so there will be 
more people who won’t be able to cope. It becomes therefore increasingly 
important that all those features of mass systems with which the public are 
in direct contact must be designed in such a way that everyone can under- 
stand them, or know what they are for, or how to use them. Not after specia 
training, or prolonged study, but quickly, easily and immediately. 

Before we can properly use these systems we need information. Yet this 
is an area which psychologists have largely neglected. We don’t know what 
people can and cannot understand when faced with a set of instructions Of 
items of information of this kind. 


An experimental attack on this 
the rest of this paper briefly describe: 
forming hypotheses about what is i 
and instructions. We used a standa 


problem has recently been started, and 
s an experiment which helps us to begin 
Mportant in understanding information 
rd instruction card issued by the Britis 


me) 
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Post Office, explaining how to use the private telephone network installed 
in our laboratory. One manoeuvre in particular has always been disliked by 
us. This is transferring a call from outside the building to another person 
inside the building without going through the operator in the office. 

Eighty subjects were used, all of about average intelligence. They were 
divided into four groups of 20, of approximately equal intelligence. The ex- 
perimental procedure was similar for all groups. Subjects were put by a tele- 
phone in the laboratory, and were told that in five minutes they would re- 
ceive a telephone call which they were to transfer to another person. They 
were then given one of four possible instruction cards to study. The experi- 
menter left the room, and the exercise was attempted five minutes later. The 
four groups were each given a different set of instructions, and performance 
was measured in terms of success or failure. 

Group 1 received the original printed card. Of this group, 4 out of the 20 
succeeded in transferring the call. Groups 2, 3 and 4 were used to examine 
three different hypotheses regarding the source of difficulty. 

The first hypothesis was simply that the printing itself was difficult to 
read. One group therefore received the original instructions, but typed out in 
hey clear type—larger than the printing and with bigger spacing between 

ines. 

A second hypothesis of the source of difficulty took the view that when 
faced with a large mass of printed instruction, the mind just closes up—it 
just seems too much to be worth attempting to understand. Accordingly, 
another set of instructions—also typed—showed only the sentences which 
Were relevant for this one manoeuvre. This made three sentences with a total 
of 32 words. 

Showing these, and only these three sentences, highlighted the fact that 
On the original instruction card, the third sentence was separated from the 
first two, by nine lines of print which were concerned with something else. 

here was therefore the possibility that the difficulty in the instructions was 
because subjects failed to relate the three critical sentences to each other. So 
the last set of instructions was again a typed reproduction of the original, 
except that the three critical sentences were brought together under one 
heading. The results of the tests of the different groups were : 

A. Printed original 4 succeeded 
B. Typed original 7 succeeded 
C. Shortened version 15 succeeded 
D. Re-worded version 14 succeeded 

Perhaps the most interesting comparison is between group B and group 
D. Both of these instructions were typed, and they were of exactly the same 
length, But whereas in B, one of three critical sentences was separated 
from the other, in D they were all together, the difference in the scores is 
Statistically significant. : 

There ie a difference due to manner of printing (A-B), and no differ- 
ence due to the amount of information presented (C-D). Thus although 
Several subjects still failed to understand the instructions sufficiently even in 
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the easiest condition, we have considerably improved matters. In particular 
we have drawn attention to the limitation of short term memory in compre- 
hending written instructions. It is well known that immediate memory 1s 
positively correlated with intelligence, and we must therefore expect te 
factor to become increasingly important. We have furthermore demonstrate 7 
a technique for experimentally studying factors relevant to the design a 
information, which has considerable advantages over conventional penci 


and paper comprehension studies. It is important not merely to ask the sub- 


ject whether or what he understands, but to make him demoastrate by action 
that he does understand. 


All this may apply just as well to Pictorial information. Concepts oF 


ideas on a diagram for instance, can only be taken in by the mind one at 2 
time, and again we have to rely on memory to piece them together. We 
know little about how the mind 


works when it sets out to understand a dia- 

gram, or the kind of verbal material we have considered in this experiment. 
Nor do we know how many units different people are able, and willing to 
handle at one time. ji : 

There are these wide gaps in our knowledge of human ability in this 
area. It matters less if we 
educated people. But we do need to worry about the less fortunate peoples 
the bewildered people wh 
all means—as if th Iving in a foreign country. How can we make 
things easier for them? 


ky 
“i 
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Safety Harnesses for Road Vehicles 


By J. P. DENNIS and H. C. W. STOCKBRIDGE 
with the assistance of C. Q. LARGE 


War Offce, Clothing and Equipment Physiological Research Establishment 


INTRODUCTION 


His paper is intended as a contribution to a topical subject. It is written 

for the user rather than the designer, with some suggestions of the 

value of using safety harnesses in cars. The potential value of the 
harness can be appreciated in terms of the accident statistics. In 1959 some 
100,000 drivers or passengers in cars were killed or injured on the roads in 
the United Kingdom (Ministry of Transport, 1959). 


EFFECT OF SUDDEN DECELERATION 


The general pattern of events upon impact have been described by Roth 
(1952): “Upon impact of the car, persons continue forward at substantially 
the original velocity until some portion of their body, usually the head, 
Meets some portion of the car’s structure which has already been greatly 
decelerated. The resulting impact generates forces which are highly localized 
rather than well distributed and may be very destructive.” There are thus 
two central features in an impact—the deceleration pattern and the interior 
design of the car. The deceleration factor can be derived if the contact velo- 
city and the stopping distance are known, e.g., a stop in 2.7 feet from a speed 
of 40 m.p.h. gives a deceleration of 20g. The deceleration of the car occupant 
will be modified by the degree of deformation of the car. The effect of 
deceleration will depend upon whether ejection from the car takes place or 
upon the interior and the type of object the occupant is thrown against. 
McFarland (1954) has pointed out that, “jf a ten pound object (the approxi- 
mate weight of a human head) falls one foot and strikes an area of about 
one inch square, the deformation of the skull would be slight. If however 
under the same conditions the head struck an object one centimeter square 


a puncture fracture would result.” 


TYPES OF INJURIES 


_ Studies have been made in this country and in the U.S.A. of the types of 
injuries suffered in car crashes. A major difference between these studies 


ies in the number of persons ejected from the car. A survey in America of 


over 3,000 cars involved in accidents which resulted in at least one injured 
ted from the car, the 


Person showed that nearly fourteen per cent were eject 
tisk of fatality being much higher for those who are ejected. An analysis of 
Some accidents in this country undertaken by Starks (1958) suggests that 
there is a tendency for car doors to jam and that very few cases of ejection 
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were found. According to Grime (1958) about 50 per cent of deaths of car 


occupants are due to head injury. American studies have also shown how 
vulnerable the head and face can be. 


TOLERANCE TO DECELERATION 


Safety belts and harnesses are desired to reduce or prevent the ce a 
deceleration. The limit of muscular bracing is only 3g and seat belts wil 
brought into play even when impact forces are small. At the other extr ae 
when the impact is sufficiently severe, the steering wheel may be projecte: ke 
the roof, the driving compartment may collapse, etc. This collapse tak h 
place at 15-20g for typical American cars; no figures are available for Britis 
cars, but a wide variation in a similar range between different makes can 
be expected. | 

The physiological limits to tolerance of deceleration with a maximum 
degree of protection and support hay 
From experiments employing a rock 
the runs, such as from 88.6 m.p.h. to 
two feet, 120 m.p.h. to stop in 19.7 
that a properly suspended human oc 
uninjured a head-on collision with a 


8 six hour pre-experimental fasting, strapping of feet 


ps or wrist-strapt 
the horizontal Position. Such precaution 


SAFETY HARNESSES 
The practical alternative methods of safet 


bined lap and shoulder harness to a lap belt. The Cornell Aeronautica 
Laboratory belt is a simple la 


p strap. Its effectiveness (estimated as a probable 
saving of 50-60 per cent of those killed) may depend upon the feature already 
noted of the relatively large number of persons involved in normal cat 
crashes in America who are killed by being ejected from the car. The mint 


mum strength of the seat belt is defined at 3,000 Ib.—an equivalent of a 20° 
Ib. man undergoing a dece 


leration of 15g. Stapp and Lewis (1957) have sup” 
ported the use of this belt, saying that although it will not completely pes 
vent head impacts, it will lessen their severity. It does not restrict driving 
movements or interfere with Passenger comfort. Fryer (1958) reviews 
data showing that the arc described by the head of an average-sized Ted 
ject who is restrained only by a lap belt (2 ins. wide) has a radius of 42.88 in i 
(42.32 ins. for a 3 ins. belt). It has also been suggested that in fact the restrain 
of a lap belt will have as little effect upon the forward velocity of the hos 
as complete lack of restraint. For the driver or the passenger in a car e. 
the dashboard, the steering-wheel etc. are close at hand, the lap belt will o 


y harness range from the com- 


en. 


| 
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limited protection. The vulnerability of the head to impact is evidence of 
the need for reducing the risk of making contact with any object. More pro- 
tection is afforded by belts which give some support to the upper trunk as in 
the case of most British and Swedish types. This can be given in several ways 
in conjunction with a lap belt: e.g. (a) a harness with straps over the 
shoulders, (b) a diagonal strap across the chest, (c) a separate belt round the 
chest similar to the lap belt. 

Differences betwen these designs pose a large number of as yet unanswered 
questions. In general, the greater the area of the belt in contact with the 
body, the higher the deceleration that can be tolerated, since the force per 
unit area is smaller. However, some parts of the body are better able to with- 
stand force: for example an obvious mistake is to have a belt too low on the 
rib cage where a rib may break easily. It is difficult to speak of the practical 
limits of protection against deceleration; this will depend upon the type of 
belt worn, the design of the car, the nature of the impact, the comfort and 
acceptability of various makes of belt and so on. Probably, the realistic aim is 
to reduce the severity of the accident, and not merely to think in terms of 
numbers of people whose lives were saved. The British Standards Institution 
Specification (BS 3254: 1960) for seat belt assemblies for motor vehicles sug- 
ests 20g as a maximum loading in the assembly. 

Supplementary features which are of importance include the design of 
the buckle for quick release combined with resistance to impact force, and 
width of harness material to give maximum area of application of force 
Without risk of material folding over, and without interfering with considera- 
tions of comfort. The material itself requires careful consideration in order 
to reduce both the level of deceleration and the danger of rebounding into 
the seat if the material is too elastic. A controlled elongation of the harness 
effectively increases the distance in which the body is stopped, thus reducing 
the level of deceleration. Elongation should be as high as possible to reduce 
the sling-shot effect (that is, the result of the recoil of the harness, due to its 
elastic stretching, hurling the body backwards into the seat after the violent 
deceleration has ceased). Individual preferences towards belts may depend 
hot upon their final protective qualities, but upon ease of putting on and 
comfort in wear. Clearly the notion of a separate horizontal belt around 
the chest will be repugnant to most women. 

The British Standards Institution (1960) has approved several makes of 
seat belt assemblies. The tests are performed on a static rig but this static 
approach should be complemented bya dynamic approach which it is under- 
stood that the Institution is considering. A list of makers of seat belt assem- 
ce for motor vehicles has been compiled by the Road Research Laboratory 

1961). 


DONNING AND DOFFING TIMES 
The authors in discussing safety harnesses have frequently heard doubts 
expressed as to their ease of donning and doffing and of their comfort in 
Use. Times for putting on and taking off a harness combining a lap strap 
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and shoulder straps were therefore measured. Seventeen subjects “à “i 
varied ages were used. It was found that getting into the car an ue 
on the harness took about four times as long as normal entry, an 1 pe. 
of some ten seconds. Getting out took twice as long, an opel. a 
seconds. In themselyes, these increases in time can hardly be sai ie 
a serious bar to the use of a safety harness. Relevant data are givenAn,ta 


COMFORT it 
In a trial over very rough and uneven ground, safety belts were foun ca 
make travelling much more comfortable. According to the rating 0 a 
dozen subjects, a harness with lap belt and straps over each shoulder wi 
preferred to the harness with lap belt and single diagonal strap. This E 
turn was preferred to the lap belt alone. All were judged better than 
harness at all. 2 
For what it is worth the personal experience of the authors over oe 
5,000-odd miles of normal driving is that a shoulder and lap strap assem y 
is convenient and comfortable over long and short distances, The front a 
passenger on several occasions was extremely grateful for the support of t 
harness when taken unawares by sudden violent braking. 


CONCLUSION he 
The final answer to safety in cars, however, must be in terms of a 
design of the car—for example, strong seats fixed firmly to the floor, pr 


jections removed and hard sharp edges curved and padded—as well as 17 
e safety h 


terms of the design of th arness. In 1959 some 20 million cars an 

goods vehicles had current licences and of these about a quarter of a million 
were involved in accidents, giving a crude probability of an accident for ant 
particular vehicle of one in 80 (Ministry of Transport, 1959). The moral © 

the tale is obvious. 
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TABLE I: TIMES FOR ENTRY AND EXIT FROM CAR, 


WITH AND WITHOUT DONNING THE SEAT BELT 


MEN IN Without With Increase 
10 Subjects Average time taken (secs) 3.9 14.6 10.7 
Minimum time taken 22 8.6 6.4 
Maximum time taken 7.0 19.6 12.6 
Range 4.8 11.0 
OUT 
Average time taken (secs) 3.8 7.0 3.2 
Minimum time taken 1.8 3.8 2.0 
Maximum time taken 7.0 11.5 45 
Range 


5.2 ad 


door until switching on the ignition, 
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WOMEN IN 

7 Subjects Average time taken (secs) 3.1 13.9 10.8 
Minimum time taken 2.0 7.5 5.5 
Maximum time taken 4.5 43.0 38.5 
Range 2.5 35.5 
OUT 
Average time taken (secs) 2. 4.9 2.2 
Minimum time taken 2.0 38: 1.5 
Maximum time taken 4.0 7.0 3.0 
Range 2.0 Bs. 


These times were taken over 10 runs (i) on entry, from opening the car 
donning the harness in the process in 
the ‘with’ runs; and (ii) on exit, from switching off the ignition until 
closing the car door, doffing the harness in the ‘with’ runs. From these 
figures it can be seen that the use of a harness is not greatly time consum- 
ing, and an emergency exit takes very little longer if a harness is worn. 
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Morale in the Civil Service: a Study of the Desk Worker. By NIGEL WALKER, Edinburgh: 
Edinburgh University Press, 1961. Pp. viii + 302. Price 30s. P IA 

The word morale was coined to denote the moral as opposed to the material rs 

of a fighting force, particular reference being intended to the qualities of poe i ha 
pline and endurance. Thus high morale has been traditionally attributed to troop. since 
achieve success or protracted resistance in the face of great numerical superiority. nt 
the First War the term has come to be applied to social groups of all kinds, from pier. 
to families, from political parties to bingo clubs. Some people even apply it ee te 
selves, “My morale’s a bit dodgy this morning,” explains the window cleaner w coat 
turns up two and a half hours late. This protean usage can be a source of embarrass ia 
to the social scientist who sets out to study the morale of a particular body of pee a 
The word has no agreed core of meaning, its reference being now to job satisfaction, 


AS PAT ee ; thes rs to 
now to group identification; sometimes to ready acceptance of objectives, at othe 


x i Š š erm 
general matiness not necessarily associated with good work. On the other hand the t 
acts as a focal point for so many imp 


à . to 
ortant factors that the investigator cannot afford 
wash his hands of it, 


d 
Dr Walker, till recently an Assistant Secretary in the Scottish Home Department an 

now Reader in Criminology at Oxford, is the first 
of the morale of the British Civil Service. i 


: f 33 ` ri eS. 
nd 1 is to the A munstrative, Executive and Clerical Class¢ 
Of Civil Service employment in 
regard to sickness, th 
the attractions of a non-contributor 


erable range of personal problems; tt 
eg Management under the auspices of si 
Treasury Training Division. Both schemes are commended for their enlighten™ ise 
though the difficulty of validating the effects of management training on the exis 
of supervisory skills is fully recognised. Another chapter presents a detailed analysis 
the facts and difficulties bearing on dismissal for j 


: 1 
$ caring T Incompetence, a theme on which a Pi8 
Proportion of Dr Walker’s subjects expressed strong views, 


Ac of two investigations carried out 2e 
preliminary enquiries. The first, which took P od 
at the Records Branch of the Central Office of gn 
to throw light on the attitudes of clerical officers, T 


oe for 
I he Branch was ideally organise ars 
such a study, being divided into a hundred sections each consisting of 16 clerical 0 


TE EE D 
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and two clerical assistants working under an executive officer. The sections are employed 
year in year out on the same type of continuous routine tasks so that many of the 
variations which usually vitiate comparisons between groups of workers had been re- 
moved at source. Walker secured an assessment of proficiency for each section from the 
two officers controlling the Branch and went on to interview members of 23 of the 
Sections assessed as above or below average. His main conclusion was that the more 
proficient sections were marked by a high degree of cohesiveness. By cohesiveness he 
means a readiness to continue working with the same people and to help out other 
members of the group. This characteristic has nothing to do with personal likings or 
friendships between group members. It appears to flourish under an officer who is both 
fair and firm—leniency is neither looked for nor welcomed. It is unrelated to 
enthusiasm for the work as such, this being patently lacking in interest and variety, but 
it is probably linked with the supervisory officer's alertness to incompatibility between 
working partners and his promptitude in making ne before undue friction de- 
velops. Much of this doubtless holds for working groups of every type, indeed McGrath's 
opening sentences from his composite picture of a ‘modal’ high performance effective- 
Ness group, which appears in a study carried out for the American Air Force, fit the 
Present situation remarkably well: “The group has a cooperative rather than an inter- 
individual set. It has been a group for a relatively long time”. Where work affords a 
minimum of satisfaction it is to be expected that good group relationships will assume 
an even greater than usual importance, and it looks as though leadership, though of a 
lowly and unobtrusive kind, plays a great part in promoting them. Resignations are 
Much commoner in the Clerical Officer class than elsewhere, particularly in the first 
peurs of employment, and apart from this recruitment to this class is a continuous prob- 
lem. While these things are probably to some degree related to the nature of the duties, 
ìt is possible that their effects can be reduced if special care is taken in placing new 
entrants in units where relationships are good. 

The second investigation had a wider scope. Two Ministries (a large one — over 
12,000—and a small one—less than 5,000) provided the experimental samples, two com- 
Panies employing large numbers of office workers the controls. Almost the full range 
Of Ministry personnel was represented. A questionnaire with 62 items covering factual 
Matters (nature of present duties, time in present post, amount of work done outside 
Tegular hours) and attitudes (e.g. to discipline, treatment of incompetence, promotion 
System) was sent to some 2,500 persons of whom about 70 per cent completed and re- 
turned their forms. Replies to many of the items showed no differences between Minis- 
tries and firms but there were some notable exceptions. While the proportions expres- 
Sing active dissatisfaction with their present job were similar (just over 10 per cent), 
25 per cent of the civil servants and 43 per cent of the firms’ staffs registered positive 
Satisfaction. 70 per cent of those in the upper level of the firms’ employment said they 
Would advise a friend with the same qualifications to enter on their own career compared 
With 37 per cent of those in the Administrative Class. While each population considered 
its promotion system pretty fair, there were sharp differences as to the factors believed 
to exert most influence. Invited to select two out of eight suggested factors, 51 per cent 
Of the civil servants and 18 per cent of the companies’ staff ticked Seniority, the respec- 
tive percentages for Ability being 50 per cent and 59 per cent, and for Experience 21 
Per cent and 37 per cent. 70 per cent of civil servants and 82 per cent from the firms 
Considered that they were fairly paid, 27 per cent and 16 per cent that they were under- 
Paid, Suggestions for improvements were invited in respect of ten aspects of the Physical 

orking Environment. 19 per cent of the firms and 7 per cent of the civil servants made 
20 suggestions. There were no appreciable differences in the proportions wanting im- 
Provements affecting Ventilation, Draughts, Heating, Canteens and Room to work, but 
AVil servants polled more than twice the number of complainants in regard to Noise, Dirt, 

ighting, Lavatories, and Decoration and Furniture. Finally 76 per cent of the com- 
Panies and 17 per cent of the civil servants were unaware of Press criticisms of their 
Employers activities while 44 per cent of civil servants as compared with only 3 per cent 
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from the firms considered press cricisms to be “usually unfair”. It was clear that 
resentment of unfair press treatment was a major source of grievance to the government 
officials. $ 

How far can these expressions of opinion be taken as typical of their parent popula 
tions? Both samples are large enough (1,090 and 650) to allay concern on the score 0 
size. But to what extent the two Ministries are typical of the Civil Service and the two 
firms of companies in general is another matter. Dr Walker’s experience of the Civil 
Service should afford some reassurance on the first point but it is hard to see how we can 
know to what extent the firms are representative of all firms. It may well be that two 
firms (which are incidentally affiliated to the same organisation) are above average IN 
efficiency and up-to-dateness; the fact that they cooperated in Dr Walker’s research 
when others declined rather supports this view. If this is so it is probable that some of 
the percentage differences are exaggerated. This however is not of great importance, the 
purpose of the comparison being not to establish numerical differences but to describe 
a pattern of like and unlike attitudes. If the author had established civil service attitudes 
without reference to any other population no interpretation of his findings could have 
been attempted. As it is the foundations of meaningful comparison have been laid. 

Some caution in evaluating complaints about the working environment is necessary 
since these are known to be sometimes due to displacement from deeper causes suc 
as job dissatisfaction, On the other hand the fact of agreement between the populations 
on half of the conditions and differentiation on the other half argues in favour of ob- 
jective discrimination. 

The book does not profess to cover the full range of the non-industrial Civil Service» 
two important areas being untapped. First, no administrator above the level of Assistant 
Secretary was asked for his opinions. While it is generally conceded that senior civi 
servants are imbued with a very strong sense of public duty, it must not be assume 
that they are never touched by morale problems. Men in the highest positions quite 
often seek other fields of employment and it would be rash to assume that money is t G 
only attraction. Bureaucratic systems spin their webs of frustration even for those at the 
apex of the pyramid and fear that this consideration may deter the ablest minds from 
entering and remaining has always been keenly felt, 

Secondly Dr Walker has probed the attitudes of only a handful from the professional 
classes and these he regarded as a secondary control group rather than BAR end in 
themselves. There is no question of blaming him for not taking these classes in his 
stride but now that he has paved the way with a study of the Treasury Classes it 1$ 
desirable that a study of the professional classes should follow. They Ta very large 
classes and their problems are likely to have a complexity of their own, To begin with, 
most professional civil servants, unlike the administrators and executives start with 4 
allegiance to a specialised discipline which they have to reconcile with their allegiance t° 
their employer, Further, a great many scientists are employed in purely advisory roles; 
this is probably no disadvantage in itself, but it can, in extreme instances, lead the 

advisor whose advice is disregarded into a position of great isolation. Then there is the 
eternal tug of war between the scientist’s long term outlook and the executive's n° 
for early results. Finally the relationship between the old and the new classes has not Y€ 


achieved full development and it may be that its further evolution will supply the dom” 
nant morale motif over the coming years. JOHN PARR 


Examinations and English Education. Edited by s. wisrman. Manchester : Mancheste® 

University Press, 1961. Pp. xx + 188. Price 215. 

This collection of essays on examinations is based on a series of lectures given at tra 

Manchester University School of Education, The members of this School have 1008 

made examinations one of their major interests and have also at their elbow the heat” 
quarters of the N.U.J.M.B. The quality of the essays reflects this expertise and insig 


and the selection of contributors insures that the points of view put forward are ng 
limited, 


| 
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In his introduction the editor rightly pleads that action with regard to cither the 
extension or replacement of examinations must be based on knowledge. Professor Wise- 
man stands for examinations but is too much of a scientific observer and experimenter 
to allow mere prejudice and untested hypotheses to determine action. Mr. Morris looks 
at examinations historically and sociologically, concentrating upon their use as standards. 
incentives, administrative devices and tools of social engineering. What an RG 
account of the examination sieves through which passed the high ranking Civil Servants 


of Imperial China! Dr Pitch concentrates on the thorny question of examinations and 


the grammar school’s responsibility for preparing its leavers for the world which will 


open up to them in University, College, profession and industry. And Mr Lucia takes 
up the problem, informatively and constructively, of examining in Secondary Modern 
Schools. The ink was hardly dry in 1944 when it was clear to some of us that Secondary 
Modern Schools had a responsibility to some of their pupils in this respect (this follows 
simply from the statistics about mental ability !). 

General education is now recognized as one of our pressing needs and Professor 
liver has made the examining of it his own province. Who else could therefore better 
set before us an up-to-date statement about this problem. The rest of the papers form 
the “bread and butter” of the selection officer, teacher and psychometrist and do not 
call for special comment save that the discussion is informative and balanced. 

In all, this is a contribution on examinations which can be read fruitfully by layman, 


teacher, examiner and educational psychologist. E. A, PEEL 


roceedings of an Interdisciplinary Conference, held in May, 
red by Information Systems Branch of Office of Naval 


h Foundation of Illinois Institute of Technology). 
k, Oxford, London and Paris: 


Self-Organizing Systems (P 
1959, in Chicago, co-sponso: 
Research and Armour Resear! 
Edited by M. c. YOVITS and s. cameron. New Yor 
Pergamon Press, 1960. Pp. ix + 322. Price 60s. 

Symposia that consist of many papers dealing with a wide range of topics from a 

Varicty of angles are not easy to review. The reviewer's task is even harder when—as 


ln the present case—the symposiasts sometimes appear to be at cross purposes. Part of 
their difficulty is the nature of the topic “self-organizing systems”. One of the con- 
suggests that although, strictly, a self-organizing system is an 


Impossibility, it usually means a system which “is in close contact with an environment, 
Which possesses available energy and order, and with which our system is in a state of 
Perpetual interaction”. With as broad a definition as this it is not surprising that the 
Symposium covers a great deal of diverse ground. There are, in fact, altogether fourteen 


Main papers whose authors come from the disciplines of biology, engineering, mathema- 
set out in four groups : (1) Perception of the 
tal Feedback, (3) Learning in Finite Automata, 


tributors, von Foerster, 


tics and psychology. These papers are 

Environment, (2) Effects of Énvironmen! 

and (4) Structure of Self-organizing Systems. f : 
will be of interest to psychologists qua 


It is doubtful how many of the papers ) 
but not all. Among the papers concerned with the structure 


Of self-organizing systems, the one by A. W. Burks on automata is probably the most 
culative. There are three papers on learning; Newell and associ- 
ates discuss a machine known as the General Pro! lem Solver, P. M. Miller talks about 
Models of learning in neural systems, and Campbell covers the now fairly familiar ground 
Of trial-and-error behaviour and thinking. The psychologist may expect to find papers 

d with the perception of environment 


those concerne D 
] feedback. Estes presents 2 model for learning to 


Psychologists; probably some 


informative and least spe 


Of greatest interest to him among 
and with the effects of environmenta I ? i 
classify stimuli: his model, as those who know something of Estes work will expect, 
1S a statistical Ane Both Rosenblatt and Farley present physiological models. of course, 
it is a case of making inspired guesses about the nature of the neuro-physiological 
Mechanisms that are associated with perception. Only some of the guesses could possibly 
Point to the truth: namely those that create a picture that is ay H keeping with 
data from both the psychological studies of perception and the studies oF ce and path- 


also work . . .” As for the effects of feedback, Goldman deals with homeostasis, pu 
with brain functioning, and Auerbach with the organization and reorganization of ce 

ee oe a notable short postscript by A. M. Uttley who had been invited to ae i 
the symposium. His topic is “the mechanization of thought Processes”. In fact, ee! 
gives a characteristically clear picture of a system—it could be an organism or a ing a 
nism—interacting with its environment. It has an output and three inputs. The n 
of the latter reports changes in the external world, the second is a feedback from the ou 

put via the “controllers of the external world” i 
of the system”. The central or computer part of the system uses two methods of pre 
cessing data : deductive and statistical, There are, of course, also refinements and compli 
cations, However, this general Picture constitutes 
contributors to this wide-ranging and stimulating 


> and the third input “signals the goal 


perhaps a common ground for all the 
symposium, W. SLUCKIN 


into a pouch at the end 0 
that “when it is a question 
ation, the existence of conflicts, 
ture, et cetera, then graphology 
attempt to prove what to 
ly attempt to produce evi- 
two lines at the bottom of P. 243 referring to two 
between graphology and 
The large body of negative findings in the literature 
s which is reasonably comprehensive (there are 550 
titles) but is not mentioned in the his fai me to grips with the basic 
of being a contribution to 


the book. The main con 


of the general structure of personality, a problem in motiv. 
the ability to conform, teachability, problems of ego struc 


H. J. EYSENCK 

Tests in Print, A Comprehensive Bibliography of Tests for Use in Education, Psychology 
and Industry, Edited by oscar KRISEN BUROS, New Jersey : Gryphon Press, 1961- 
Pp. xxix + 479. Price $7. 


There are now five volumes of Buros’s Yearbook of Mental Measurements. Each is 
about ten inches by eight and the last four are about three inches thick. They are not 


casy books to handle and, since a particular test may be in any of the five of them, 
looking up a test has now become a somewhat | 

general index which tells you in which of the five volumes a test is to be found anc 
where to look for it. Whatever criticism may be made of “Tests in Print” it is certainly 
a labour saver, 


In reviewing an index of this kind it is impossible not to sympathise with the diff 
culties of the designer; he cannot please everybody, 
This book is in seven sections : 
(a) Tests in print classified b 
half of the whole book, 
(b) Tests out of print classified by subject matter, 
(c) Recommendations for test designers and test publishers, 
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x | 
way neurology. However, as Farley says, “The exact mechanisms tried so far may a 
be actual ones used by the nervous system since others can be imagined which shou 


aborious business. “Tests in Print” is 1 


y subject matter. This section comprises more than 


wii 
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(d) Addresses of Publishers. 

(e) Addresses of Distributors. 

(f) Titles of Tests. 

(g) Names of Authors and Reviewers. 
Section (a) gives the title of the test, the author, the publisher, the distributors if any, 
and a brief description of two or three lines. Then follows a separate paragraph some- 
thing like this: For additional information and reviews by X. Y. Smith see 4 :1234. 
The first figure of this code is the number of the Yearbook; the figures after the colon 
are the reference numbers of the tests. Since the ease with which an index can be used is 
in inverse proportion to the number of pages that have to be turned to find what is 
wanted, most people might prefer section (a) to be condensed. It is hard to see what 
purpose the description of the test serves. Those who wish for information about a test 
will be interested only in the reference to the Yearbook; those who want only the 
address of the publisher or distributor will not want the description. The second para- 
graph beginning “For additional information” is quite unnecessary, all that is required 
are the Yearbook references. 

It is difficult to see what advantage there is in segregating the out of print tests in 
section (b). In practice this means that if a test happens to be out of print two indexes 
have to be consulted instead of one. Whether or not a test is in print could be indicated 
by a code letter in section (a). 

The good advice for authors and publishers of tests given in section (c) seems rather 
out of place in a book that is essentially an index, but that is perhaps a matter of per- 
Sonal opinion. 

At first sight it might seem that the inclusion in section (a) of the addresses in sections 
(d) and (e) would be advantageous, as only one section would need to be used instead 
of two. Since, however, section (a) is already rather bulky and this inclusion would 
increase its length by fifty per cent or so it is probably more satisfactory to segregate 
the addresses. 

Against each item in the alphabetical list of test titles in section (f) there is only a 
number showing where to find the test in section (a) or (b). Since in sections (a) and (b) 
the tests are classified by subject matter the alphabetical list of section (f) is essential, but 
it seems a pity that the Yearbook reference is not included and that section (a) or (b) must 

e consulted to find it. 

_ The alphabetical list in section (g) of the names and authors and reviewers of tests 
is probably a useful addition though everything there is already included in sections (a) 
and (b). D. F. VINCENT 


Other Books Received 


Know Your Own 1.Q. By H. J. EYSENCK- London: Penguin, 1962. Pp. 192. Price 3s. 6d. 
Psychological Practices with the Physically Disabled. By JAMES F. GARRETT and EDNA Ss. 
LEVINE, London : Columbia University Press, 1962. Pp. xi + 463. Price 70s. 

Social Psychology through Experiment. Edited by GEORGE HUMPHREY and MICHAEL 
D arcyte, London: Methuen, 1962. Pp. 208. oe ee | 

1 i i 2 y bY s stic 
omestic Management in Hos; itals. The Report of a Kevien hy the Hospital Domes ; 
Administrator! pee Reprinted from the May and June Issues of The 
a Hospital”. Pp. 12. Price 2s. 6d. 
Ppraising Vocational Fitness. By DONALD E- d 
ea 1962. Revised edition. Pp. XV + 688. Price $6.50. 
; D, M. ARGYLE, D. V. GLASS 


Society: ; Edited by å- T- WELFOR 
y: Pr s and Methods of Study. Edited by à 5 s 
ee Toadans Routledge and Kegan Paul, 1962. Pp. vi + 586. Price 


50s. 


super and JOHN ©. CRITES. New York : 


174 OTHER BOOKS RECEIVED 


Issues in Human Relations Traïning. Edited by 1. R. WESCHLER and E. H. SCHEIN. Wash- 
ington: National Training Laboratories. National Education Association, 1962. 
Pp. viii + 121. Price $2. 

Deprivation of Maternal Care. By WORLD HEALTH ORGANISATION. Geneva: World Health 
Organization (Public Health Paper, No. 14), 1962. Pp. 165. Price ros. 


ee 


msi 


THE H. M. VERNON PRIZE 


Dr H. Kay, Professor of Psychology in the University of Sheffield, 
has been awarded the Vernon Prize of the National Institute of 
Industrial Psychology for 1962 for his research into industrial 
training, which has included the use of teaching machines. The 
prize, founded by the late Dr H. M. Vernon, of the Industrial 
Health Research Board, is awarded in alternate years to the British 
investigator under 45 who, in the opinion of the Institute, has done 
the most valuable research work in industrial psychology and 


physiology. 


Between 1948 and 1951 Dr Kay worked with the Nuffield 
Research Unit at Cambridge on problems of ageing and also went 
as psychologist on the Royal Navy’s Arctic Expedition of 1949. 
From 1951 to 1959 he was lecturer in experimental psychology in 
the University of Oxford, but spent a year on research into ageing 
at the National Institute of Health in Washington, D.C. His psycho- 
logical work at Sheffield, where he has been professor since 1960, 
has been financed partly by the Department of Scientific and 
Industrial Research. 


CORRIGENDUM 


` In the paper by Murrell, Powesland and Forsaith which appeared in our 
last issue (36, 45-52), figures 1 and 2 were unfortunately transposed, 
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An Exploratory Study of Merit Rating 
Payment Systems in Three Factories 


By R. MARRIOTT 
Industrial Psychology Research Unit, Medical Research Council 


INTRODUCTION 


ERIT RATING, variously known as efficiency rating or personal, 
employee or individual assessment, is defined by the British 
Institute of Management (1954) as “. . . the systematic assessment of 
an employee in terms of the performance, aptitudes and other qualities 
Necessary for the successful carrying out of his job”. The emphasis today 
on ‘systematic assessment’ is a relatively recent development, but non- 
Systematic assessment of workers has been used since man first employed 
Man. Systematic rating of industrial manual workers developed rapidly 
in the United States in the early 1930s when there was a good deal of 
Tevulsion from piecework and bonus systems (Dartnell Corporation, 1948). 
n this country, though not so widely used for manual workers and much 
€ss intensively studied, it seems to have spread since the last war. The 
inistry of Labour (1957) listed 93 firms which had introduced merit rating 
or all or a proportion of workers: “This is not likely to be an exhaustive 
st” but “it is believed that the tabulation gives a reasonably correct pic- 
ture”. Commencing dates were available for 43 systems all of which had 
been introduced since 1940; 38 of these were post-war, 25 of which were 
installed from 1950 onwards. This is some indication of the recency of 
the spread, but whether this is continuing, or will do so, is a matter of 
Conjecture. It has been suggested that merit rating may be one means of 
Providing pay and promotion incentives when other systems are not applic- 
le as in some automation techniques (Department of Scientific and Indus- 
trial Research, 1956; Goodman, 1957). 
In view of these trends, it is surprising how few studies of industrial 
Merit rating have been made in this country. Only two, concerned with 
€ reactions of workers, appear to have been published (Davis, 1953; 
enerley, 1953) though there have been a number of non-industrial experi- 
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mental and psychological studies of the techniques of rating. In the ge 
much research has been done on industrial merit rating, but this is main 
concerned with the structure of assessment forms and procedures. (Brie 
accounts of some of these studies and of the history of merit rating are given 
by Hunt, 1951; Tiffin, 1951; and Marriott, 1961.) It seemed, therefore, ha 
an exploratory study of the operation of these schemes in an industria 
setting would indicate some of the problems of administering them an 
might provide suggestions for more intensive studies. Ten factories using 
the system were approached and eight were visited; three, which used merit 
rating of manual workers for bonus purposes, were chosen for investigation. 
This investigation in three quite separate, light to medium engineering 
factories (A, B and C) was carried out in 1959. For manual workers 11 
factories A and B, awards based on merit were the only financial incentives 
in addition to basic rates. In factory C this was true only of non-production 
workers; those on production received a bonus related to output. The 
inquiry was restricted to male workers of whom there were approximately 
300 in À and B, and 250 in C who were paid on merit rating systems wile 
ad been introduced in 1948, 1942 and 1955 respectively. After carefu 
observation over several weeks in each factory and much discussion with 4 
ranks, the investigators were convinced that there was little fundamenta 
difference in the level of working conditions, amenities and management 


worker relations in the three factories. Conditions compared well with the 
standard expected in modern industry. 


The Merit Rating Systems used 


The rating of workers in each factory was done by the foreman or super” 
visor, generally in consultation with his assistant. In two of the factories 
assessments were made twice a year—in factory A after the workers P4 
six months’ service and every six months thereafter, and in factory B 


i 
May and November each year. In factory C the assessments were made 
annually on the anniversary of the worker's commencing date. 
The rating forms in the three factories were different in detail but simila” 
in general, though the foreman’s task differed t 
Factory A: Exact scores were stated on the 
‘quality’ or ‘trait’: the forem 
on the scale but totalled the 
money per hour (i 
the score was laid 
range of minimu 


o some extent in each: h 
assessment form for ee 
an not only marked the appropriate sor 
m, and recommended the amount of me 
f any) to be awarded. No scale of awards relative | 
down; the foreman used his judgement within © 
m to maximum rates in the job evaluation scale: 
a large proportion of the men had already exceeded the maximum: 
Factory B: The foreman simply indicated by a cross his assessment 
the man on each ‘quality’ listed. Officially he knew neither the s° 
nor the appropriate award. The score (not shown on the rating fo" 
was entered and totalled by the office staff and the amount ah | of 
per week (if any) was decided by the management. A precise sc4 e 


PAYMENT SYSTEMS IN THREE FACTORIES 181 


awards for each score was laid down but not adhered to; the relation 
between scores and actual awards was very uneven. 

Factory C: Several different rating forms were used, depending on the 
level of skill and type of work. Scores were given for each ‘quality’ 
assessed and the total decided the amount of merit award per hour (if 
any); this was shown on the form and rigidly adhered to. 

Assessments and awards in factories A and C were checked by the manage- 
Ment or personnel department or both, and if necessary were discussed with 
the foreman. In B, as noted above, the management decided the awards to 
be made, 

In order to avoid identification of the factories, and at the request of 
One of them, the rating forms and scores are not reproduced here. The 
Main qualities on which the worker was assessed varied from four to eight 
in number and included objective factors such as quantity or speed of work, 
Performance, absence and lateness, and subjective factors which included 
skill, ability, adaptability, versatility, care of equipment, attitude, co-opera- 
on and relations with others. Allowance was made for the nature of the 
Job in A by comprehensive job evaluation which was independent of the 
Merit rating, in B by an addition to the merit scores for specific difficulties 
and conditions, and in C by varying the amounts of merit money for the 
different jobs or skills. When the schemes were devised, maximum scores 
on the separate qualities were arbitrarily weighted according to manage- 
ments’ views of their importance in the general or specific working situation 
(see Tiffin, J., 1951, for a discussion of weighting problems). 

Each quality was defined or explained on the rating sheet, and divided 
Into degrees or steps such as ‘Unsatisfactory’, ‘Below average’, ‘Average’, 

bove average’, and ‘Outstanding’ and, in this respect, the foreman’s task 
Was similar in each factory. It consisted of marking the sheet in the appro- 
Ptiate manner according to the man’s achievement for the objective qualities 
and the foreman’s opinion of his behaviour for the subjective qualities. 


Training of foremen as raters 


It would seem to be self-evident that careful training and occasional 
tefresher courses are essential in such a complicated and subtle task as 
‘ating, and most writers on the subject stress this (e.g., Bittner, 1948; Aus- 
man Department of Labour and National Service, 1948; Tiffin, 1951). 
The management of only one factory was, seemingly, concerned about this. 
t the inception of the schemes some formal training or explanation was 


Sven to the supervisors who were to be responsible for assessing the workers, 
a an formal training had been given in A, and most of the supervisory 
aff h = š 


k ad been appointed since 1948. Hence 18 of the 20 supervisors said 
pa they had no formal training in merit rating but had ‘picked up’ their 
nowledge from past or present foremen or had learned by experience. 
taining had been continued in B by occasional attendance at residential 
Courses and at meetings held in the factory by an official from the Head- 
Quarters Office who was responsible for this. All the 13 supervisors said, 
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appreciatively, that they had attended courses and meetings. 
copie E EA C had kedved any formal training, but the 
scheme was explained to them at the outset. Half of them thought furie 
training would have been helpful, but others claimed that the instruction 
on the merit rating forms were a sufficiently clear guide for rating purposes. 


formal training unnecessary— 
foremen as they go along”. In 
ty carefully done” to “It doesn’t 
ery simple job really to assess í 
ummed up by, “We consult an 


“the assistant foremen pick it up from the 
factory B, the views ranged from “It is ve 
need an awful lot of training—it is a y 
man”. In C the attitude seemed to be s 
instruct them as needed” 


The representative sam pling of workers 


stewards, men with supervisory duties, those not available for interview 
and those with less than two merit assessments were excluded, There re- 
mained for sampling Purposes 223, 283 and 157 men respectively, in factories 
A, B and C. Within each department the lists of men were arranged by 
skill, a and age, and every second man in A, third man in B and two 


ge and length of service groups for the samples 
of 100 men in each factory (the skill grades were “à 


ose used in the 
factories) : 
TABLE I: DISTRIBUTION OF MEN ACCORDING To SKILL, AGE AND 
LENGTH OF SERVICE 
SKILL 
a. 
FACTORY SKILLED SEMI-SKILLED UNSKILLED 
A 57 30 13 
B 61 26 13 
a 50 31 19 
AGE (YEARS) 
FACTORY | 20-29 30-39 40-49 50-59 60+ TOTAL | MEAN AGE 
A 14 24 28 27 7 100 43.4 
B 14 25 28 22 11 100 43.4 
ro) 12 12 26 33 17 100 47.6 


= 
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LENGTH OF SERVICE (YEARS) 


FACTORY 15 6-10 11-15 16-20 21+ | TOTAL | MEANL OFS 


A 43 20 23 8 6 100 8.7 
B 26 22 23 9 20 100 13:7 
c 35 27 22 10 6 100 9.3 


j Length of service was not accounted for in the sampling, but checks show 


at the distributions in the samples were similar to those of the total 
Populations. 


Preparation for the investigation 


. The preparation for the investigation, and the interview methods were 
Similar to those used in earlier inquiries (Marriott, 1953; Marriott and 
enerley, 1955); it is not proposed to repeat the full details here. Explana- 
ty meetings were held separately with management representatives, 
‘partmental supervisors and shop stewards. All who were available were 
Subsequently interviewed individually, the shop stewards before the other 
Workers and on identical lines, so that they were familiar with the procedure 
and the questions asked. Managers and supervisors familiar with merit 
_ tating were interviewed after the workers, so as to check queries which had 
{risen and to obtain or confirm background information. The results of these 
Mterviews are not fully given in this paper but are referred to where neces- 
sary. As in previous surveys, this careful preparation appeared to gain the 
‘terest and confidence of all concerned. The shop stewards and workers 
&thfully observed our request that information about questions should not 
€ Passed on to those not already interviewed and there was no evidence 
% collusion at any stage. 
his report of the results obtained is divided into two parts: I—The 
*Peration of the schemes as shown by the factory records; this is restricted 
ainly to the distribution of scores and awards and their relationship, and 


_ he reactions of the workers to the merit rating schemes; this gives the 
“sults of the individual interviews. 


to: 


I THE OPERATION OF THE SCHEMES AS SHOWN BY THE FACTORY RECORDS 


Theoretically, in each of these merit bonus schemes, workers were 
Warded according to the scores they obtained—the higher the score the 
Teater the award. The awards were originally based on the sum of the 
pores allotted to the different qualities listed on the merit rating forms. 
the Tt I of this paper is concerned with an examination of the scoring and 
€ Way in which awards were made. The actual frequency and amounts 
awards are among the most important factors in the financial motivation 
bts Workers on merit bonus schemes. As awards were supposed to be related 
“a, total scores, only the latter, and not the scores on the separate qualities, 
“considered for present purposes. 
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i 
1. Distribution of total scores 


The actual possible maximum scores differed in the three factories a 
also, in the different jobs and skill grades in factory C. Total scora 
obtained by the individual workers have therefore, for comparison PE 

oses, been converted to proportions of a maximum score of 100. à 
factory C, only the scores in the assessment immediately preceding m 
investigation were available—previous records had been destroyed. Thi 
‘last score? has been used in most comparisons, but where relevant (asin : 
Table 2), the mean scores for the years 1956 to 1958 are also given for 
factories A and B. It was decided not to include scores before 1956 45 


these were available only in factory A. Table 2 shows the distribution 
of last and mean total scores: 


TABLE 2: DISTRIBUTION OF MEN ACCORDING TO LAST AND MEAN 
TOTAL SCORES 


FACTORY A FACTORY B FACTORY © 
SCORE Sa PET | 
LAST SCORE MEAN SCORE | LAST SCORE MEAN SCORE | LAST SCO! 
(1956-58) (1956-58) 
r ooann O O | 
0-9 = = = = 1 
10-19 - = = 1 1 
20-29 = = #4 5 1 
30-39 = = 2 3 «23 
40-49 = = 6 12 5 
50-59 = = 10 30 4 
60-69 *2 = 31 26 16 
70-79 8 10 36 23 18 
80-89 29 30 11 = 31 
90-99 31 49 - =- 9 
100 30 11 = x 11 i 
= eee 
Total 100 100 100 100 100 
ae | 
FR | 7" 10 | 
Mean Score 91.3 65.4 76.0 
Median Score 94.0 68.0 81.0 


* defined as ‘average’ on the assessment forms (see below) 


Though there is an upward trend in the distribution of last scores, F | 
compared with mean scores in A and B, the ranges are similar, ee 
suggests that the distribution of last scores is fairly typical of those 
recent years. 


The table shows the skewed nature of the distributions, especially E 
factory A in which no man scored less than 69, and 90 per cent had scor 
of 8o and over. The mean scores for 1956-58 also place go per cent of 4 
men over the 80 mark. In factory B, 78 per cent scored between 60 4 
89 (84 was the highest score 


actually awarded). Over three-quarters F 
these men had mean 1956-58 scores of 50 and over. In factory C, 85 P. 


A ‘i : u 
cent scored 6o and over. Itis generally considered that rating scales sho 5 
be so constructed and the rating so conducted that the distribution p- 
scores should approximate to the normal curve (British Institute of 


-W 
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agement, 1954; Tiffin, J., 1951). Thus the mean and median scores should 

somewhere near the centre of the range. This tendency to rate men 
too highly indicates either a fault in the rating scale, a lack of understand- 
ing of the rating procedure, or an unwillingness or inability to differentiate 
sufficiently between the men. In these factories it seems to be a combina- 
tion of these faults. 


One factor which seems to have had a decided influence on the rating 
and scores given to the workers was the level in the scale given to the step 
‘Average’ in the separate qualities. Coupled with this there was a reluc- 
tance on the part of the foremen and management to assess a man at any 
step below average unless he was considered to be unfit to retain. Though 
no direct question was asked on this point, most of the managers and a 
number of foremen, when discussing the rating scale, stated or implied 
that they considered the rating of “Average’ to be the lowest desirable 
if men were to continue working for the frm. The following quotations 
are typical of the comments made: 

“Anyone below average would not be retained, so I would not expect 
anyone to be assessed there.” (Manager) 
“If below average I would not keep them, so I only have to consider 
‘Average’ and above.” (Foreman) 
As there was much competition for labour in the area where these factories 
were situated, the firms were very reluctant to dismiss men. Hence the 
need to assess the great majority of men no lower than ’Average’. 


A brief outline of the rating steps has been given in the Introduction. 
In factory A there were four steps in seven of the eight qualities, and three 
in one. They were ‘Unsatisfactory’, ‘Below average’, ‘Average’ and ‘Above 
average’. Maximum scores for each of the seven qualities were either 
6 or 3, and an ‘Average’ man was given 4 and 2 respectively. This meant 

at (including the one quality with three steps) any man considered 
average or above had a total score of at least 68.75 per cent of the maxi- 
mum. This point is shown approximately by an arrow in Table 2 and 
the two lowest scoring men are actually at that point, in fact no one over 
the 1956-58 period in this sample scored less than that. In other words, the 
definition of ‘Average’ on the rating scale and its interpretation in practice 

orced the scores into the top 30 per cent of the scale. This in effect meant 
relatively little opportunity for differentiating between men. 

The definition of ‘Average’ was very different in factories B and C, as 
shown by the arrows in Table 2. In B there were six qualities, three with 
Six steps, one each with five, four and three. There was only one step 
Ower than ‘Average’ and it was given the label ‘Below average’, the score 

or which was nought. ‘Average’ was given a score of one in five of the 
Qualities and two in one, so the man with an overall average score gained 
7 points out of a possible 25, or 28 per cent. | | 

he position was not so clear-cut in C in which several different rating 
Sheets were used, and the wording of the steps varied with the use of 
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such terms as ‘Average’, ‘Normal’, ‘Reasonable’, ‘Required amount’ which, 
by their position on the scale and for present purposes are considered z 
eaaet to, ‘Average’. The combined scores of these steps varie : 
between approximately 20 and 50 per cent of the maximum on the differen 
sheets, so the score for an average man ranged between these levels. 


(100 per cent in A) of the men were 
rated average or above, which is a clear indication 


es in the three factories and the concept 
the rating forms. All the men in A were 


in B only 4 men (last score) and 6 (mean 
score) were below ‘Average’, and in C only 3 men had below ‘Average 


probably influenced the distribution of scores was 
received in rating procedures. As stated earlier; 
ctory B with any consistency and thoroughness. 
tories, no man scored above 84. The mean, 
res in B show a tendency to more conservative 


those in the other two factories. 


numbers of men involved see Table r. 


TABLE 3: MEDIAN LAST SCORES FOR GRADES OF SKILL 


FACTORY 


SKILLED  SEMI-SKILLED UNSKILLED 


A 97.0 88.0 88.0 
B 72.0 64.0 48.0 
78.0 


TOTAL 


g that each man should be judged 
: relation to his own job and to the 


a sweeper shouldn’t score 


text book says, you’ve got to run the factory in practice and can’t do 
this.” 


bna 
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| The score levels in A and C show that it is possible to assess men irrespec- 

tive of their skill grades. One way of helping to surmount this difficulty 
may be to have different assessment forms with qualities and definitions 
suitable to the job and level of skill, as in factory C; in spite of this, how- 
ever, the unskilled men have the lowest sccre. In A, the skilled men have 
the highest score, but there is no consistent trend in either factory. 

Table 4 shows the relation between last scores and length of service: for 
the number of men involved, see Table 1. 


TABLE 4: MEDIAN LAST SCORES FOR LENGTH OF SERVICE 


YEARS 

FACTORY 1-5 6-10 11-15 16-20 21+ TOTAL 
A 88.0 97.0 97.0 94.0 97.0 94.0 
B 60.0 64.0 72.0 72.0 76.0 68.0 
c 75.0 84.0 85.5 76.5 71.5 81.0 


In factories A and B there was a tendency for scores to rise with length 
_ of service, though it was irregular in the former, while in the latter the 
| trend was consistent. In C the highest scores were among the men with 

10 and 11-15 years of service and the lowest scores were among the 
Ongest service men. Rothe (1949), in a paper discussing the relation of 
Merit ratings to length of service, states that “Positive, negative and 
| hegligible correlations are found between the two variables”, and he agrees 
i 


With others that “the relationship . . . appears to vary from situation to 

Situation and to be affected by the operation of subtle factors in each 

Situation”. The differences in these three factories may be partly a function 

of the length of time the schemes had been operating—11 years in A, 
Í 17 in B and 4in C. There is a tendency for scores to rise, as shown by 

the proportion of men in factories A and B whose score in the last assess- 
| Ment was greater than their average scores: 


No. of men 
A B 
Last score greater than the mean for 1956-58  - 47 95 
| » » equal to » » » - 20* 2 
s: æ less: than 3 W % ” 33 3 
| *All of these men had the maximum score throughout the 
period and no increase was possible. 
Ih the absence of earlier records this comparison could not be made in C. 
Without a more detailed study it is not possible to be categorical about 
this tendency. The figures suggest either that many men will reach the 
solute maximum score in time (as in A) or the allowed maximum score 
(as in B); some will be kept at one level for an indefinite period and others 
Will fluctuate up and down presumably because their performance fluctuates. 
| Ut even when scores fluctuated, awards were not reduced in practice except 
for à few men in factory B who were persistently late for work. A tem- 
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orary reduction of 1/- per week was made in one year, but this was quickly 
pened when improvement was shown. 


ion between total scores and merit awards 

a aire the relation between scores and awards, it is pr ii 
separate the men who had reached or passed the accumulated ue s 
award (commonly known as ‘top rate’ in these factories) from those A 
had not reached that level. These top rate men continued to be A S 
and given scores but it was not intended, originally, to award them i E 
and, though many had been, the proportion of awards was much oe 
than among the remaining men. At the time of the investigation, in a 

100 men samples, 50 men in A, 36 in B and 12 in C had reached the i P 
rate or over. In practice, as the A and B schemes grew older, it was eet 
nised that the top rate limit could not be enforced for ‘indispensable’ m 


Pisa: a pas u 
or for some others, in view of the competition for workers in times of f 
employment. 


The following brief explanations of the me 


awards and of the meaning of ‘top rate’ in this report will be helpful in 
understanding the data and discussion which follow : 


. . . . i (i 
Factory A: Each job had been studied before merit rating was ane 
duced and minimum and maximum rates (basic rate plus accumulated me 


à : re 
luation scale. Merit awards we 


: ; it 
thods used in making mer 


lated to job or skill 
of points scored at any assessment. Each job 


d of 31 per cent © 


. si 
» Was given a stated award on two scales 


d 


nt only 2 men in the sample receiv 
the actual award stipulated, 64 were Paid less, and 34 were paid more. 7e 
foremen and workers had no official knowledge of these adjust i 
the scoring and awards were not published. This appeared to be me nót 
trary procedure, for it is certain that the manager responsible cou Sanh 
possibly know all the workers (approximately 500 on the merit 
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schemes) sufficiently well to do what, in reality, was a re-assessment. For 
present purposes, those receiving the stipulated award or more, at whatever 
score level, are considered as being at top rate. Actually the top score 


gained was only 84 per cent of the maximum and no man had reached the 
ultimate top rate. 


Factory C: As stated earlier, there were several different rating forms 
(zo in all) in this factory, and actual maximum scores ranged from 32 to 
50. Awards were made only above a certain minimum score which ranged 
from 18.75 to 50 per cent of the maximum obtainable. Above this minimum, 
precise awards were given according to the number of points gained. Top 
rate was obtained only by the man who reached the maximum score, and 
this scale was rigidly adhered to. Up to the time of the investigation no 
man had been paid above the maximum rate, which ranged from 43d. 
to 63d. for skilled men and 43d. to 63d. for the semi-skilled, while the un- 
skilled maximum was 43d. At any given assessment, if an award was 
adjusted up or down for any reason before a man was informed, the score 
was similarly adjusted; in fact, some foremen said they decided the amount 
of award before allotting the points. 


The departure from the original plans to relate awards to total scores is 
indicated in Table 5 which shows te relation between scores and awards 
in the assessment immediately prior to the investigation. A number of men 
(6 in A, 2 in B and 4 in C) reached the top rate at this time. As the scores 
were given before this, these men have been included as ‘under top rate’ 
in this table only. Thus the numbers shown as ‘top rate and over’ are 
correspondingly fewer than in succeeding tables: 


TABLE 5: NUMBERS OF MEN AND NUMBER AWARDED (IN BRACKETS) 
AND THE MEAN AWARDS AT DIFFERENT SCORE LEVELS AT THE LAST 


ASSESSMENT 
p FACTORY A FACTORY B FACTORY C 
TOP TOP TOP 
LAST UNDER RATE MEAN UNDER RATE MEAN UNDER RATE MEAN 
SCORE TOP AND AWARD TOP AND AWARD TOP AND AWARD 
RATE OVER* |(pence)| RATE OVER* |(pence)| RATE OVER* | (pence) 
0-9 = = - - - - 1(0) - = 
10-19 = = - - - - 1(0) - = 
20-29 = = = 4(2) - 0.61 1(0) = = 
30-39 = a = 2(1) - 0.55 3(0) = = 
40-49 = - - 4(3) 2(1) | 0.75 5(2) - 0.50 
50-59 = = - 8(3) 2(0) | 1.27 4(1) - 1.00 
60-69 2(0) = - 21(7) 10(2) 0.73 16(11) = 0.99 
70-79 8(2) = 1.5 21(10) 15(2) | 0.64 | 18(10) - 0.90 
80-89 | 205)  o9ço) | 1.25 | 61)  5(0) | 0.55 | 3104)  — 0.89 
90-99 20(13) 11(0) | 1.12 - - = a = 0.50 
100 6(4) 245) | 1.33 - - = (3) 8(0) | 0.83 
feet | 
tora, | 56(24) 44(5) | 1.22 | 66(27) 345) | 0.73 | 92(45) 8(0) | 0.84 


* before the last assessment 
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The table shows that awards were given from relatively low score levels į 
in each factory. In A the proportions of men awarded rose with the score 
level; in B the highest proportions were at the three lowest score levels; 
and, apart from the 3 men with a score of 100 in C, the highest proportions 


were at the 60-69 score level. The mean amounts per man awarded shows 
no relation in any of the factories to the score level obtained—there was 
obviously little or no attempt 


to relate a man’s reward to his performance 


as judged by the score be obtained, 


Another way of considering the relation between scores and awards is 
shown in Table 6—the range and median last scores (to the nearest whole 
number) for three categories of top merit rate—‘under half’, ‘half to under — 
top’ and ‘top rate and over’. 


TABLE 6: RANGE AND MEDIAN LAST SCORES FOR THREE CATEGORIES 
OF TOP MERIT RATE 


UNDER HALF TOP RATE 


A 
HALF TO UNDER TOP RATE | TOP RATE AND OVER 


50 84-100 100 
36 40-80 72 
12 88-100 100 


y is is probably another indication of 3 
f ger life of the schemes in A and B. The uneven relatio” 
ship between scores and awards is seen in the lar 


seen in the similar overlaps of mean scores in A and B for the per: jod 195 
to 1958/59: 
Factory Under half top rate Half to under top rate Top rate and over 
A 77-88 73-98 82-100 
B 37 19-78 27-77 


t 

Thus the mean scores for several assessments as well as those for the lates 

one show only a light association with the cumulative amounts awarde a 
Another factor which would be expected to affect the level of cumulati” 


awards is length of service, because the short service worker had not ha 
the same opportunity to reach top rate as those with a larger number 
assessments. Table 7 shows leng 


À “on © 
£ th of service related to the proportion 
top rate obtained. 
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TABLE 7: NUMBER AND PERCENTAGE (IN BRACKETS) OF MEN IN THREE 
CATEGORIES OF TOP MERIT RATE RELATED TO LENGTH OF SERVICE 
TOP RATE (YEARS) 
FACTORY CATEGORY 1-5 6-10 11-15 16-20 21+ TOTAL 
Under half 8 (18.6) 1 (5.0)  — = = 9 
A Half-under top 25 (58.1) 6 (30.0) 5 (21.7) 3 (37.5) 2 (33.3) 41 
Top rate + 10 (23.3) 13 (65.0) 18 (78.3) 5 (62.5) 4 (66.7) 50 
TOTAL 43(100.0) 20(100.0) 23(100.0) 8(100.0) 6(100.0) 100 
Under half 1 (3.9) - - - - 1 
B Half-under top 18 (69.2) 16 (72.7) 17 (73.9) 7 (77.8) 5 (25.0) 63 
Top rate +- 7 (26.9) 6 (27.3) 6 (26.1) 2 (22.2) 15 (75.0) 36 
TOTAL 26(100.0) 22(100.0) 23(100.0) 9(100.0) 20(100.0) 100 
Under half 10 (28.6) 4 (14.8) 4 (18.2) 2 (20.0) 2 (33.3) 22 
c Half-under top | 22 (62.8) 19 (70.4) 14 (63.6) 7 (70.0) 4 (66.7) 66 
Top rate 3 (8.6) 4 (14.8) 4 (18.2) 1 (10.0) > 12 
TOTAL 35(100.0) 27(100.0) 22(100.0) 10(100.0) 6(100.0) 100 
E 


About one quarter of the men in A and B and 9 per cent in C with five or 

ewer years service had reached top rate. Of these, one man each in A 
and B had just over one year of service and two others in each had less than 
three years; the shortest periods in C were between three and four years. 
Thus very short service did not bar a man from reaching top rate. 

At all length of service levels, the majority of men (70 per cent or more) 
in each factory had reached from half to above top rate, and many could 
not expect to progress further. Thus in each of the factories there was 
fairly rapid progress up the merit rating scale, and for those who were 
capable of reaching the higher levels, it seemed that length of service was 
no bar. This suggests that these types of schemes may tend to become 
static for many workers in a relatively short time and much of the incentive 
value may be lost, except for newcomers. For a short time the latter do not 
Xpect the maximum awards, but with the example of the other workers, 

€ demand for more rapid increases tends to become more insistent and 
“e stationary point is likely to be reached all the sooner. This appeared 
10 part to account for the granting of merit awards to lower scoring workers 
and to those at the top rate level. Though this seeming dilemma for man- 
ASements was not directly referred to, some foremen and managers hinted 
at ‘manipulation’ of the schemes, as one of them called it. This will be 
i 


a QG ee EEE CE 


discussed later (see ‘Discussion’). 


3- Amounts and frequency of merit awards 
Although these three schemes differed considerably in structure and com- 
Plexity, the foregoing tables and discussion suggest some similarity in their 
ects en the awards made to workers. It was evident in the Lire 
ith the men that the main interest was in their ee Png an Lit the 
Mount and frequency of the merit awards, as will be seen in Part I]. 


192 AN EXPLORATORY STUDY OF MERIT RATING 


Actually they were supplied with very little information from wp 
judge their positions relative to other men or to the awards eee à 
be earned. Only in factory A was there any Organised attempt to discu : 
a man’s rating and rewards with him, and this had not been done eh 
atically. Even then his position had little meaning relative to other men 
“scores and awards, and his knowledge of the latter, such as it was, was 
gained solely through haphazard comparisons made among small groups 
of workers. The shop stewards and even the foremen in some cases A 
not well informed and were in no case supplied with analyses of the gener 
osition. In fact there did not appear to be any analyses carried out in these 
factories similar to those described in this paper. 
Comparisons of the three factory sam 
merit awards from the inception of the 
period since 1956 and for the ] 


: : d 
ples in total earnings, accumulatse 
schemes, and mean awards for t 
ast assessment are given in Table 8: 


TABLE 8: TOTAL EARNINGS PER MAN, MEAN ACCUMULATED MERIT AWARDS 
AND MEAN AWARDS PER ASSESSMENT (PENCE PER HOUR) 


A B G 
s=  »= o 5S 
AT INVESTIGATION (1959) 
Total earnings per man sé s% x2 70.2 66.6 67.4 
Accumulated awards per man* er ss 6.9 15.9 3.2 
Proportion of total earnings we ai 9.8% 23.9%, 4.7% 
J 98% 75.95% 4-0 
MEAN MERIT AWARDS PER ASSESSMENT 
SINCE 1956 (EXCLUDING LAST ASSESSMENT) }+ 
Per man awarded .. x 1.51 0.89 1.03 
er man in sample (100) .. 0.66 0.48 0.74 
LAST ASSESSMENT 
Per man awarded. a aye ae 1.29 0.84 
Per man in sample (100) .. A sé 0.35 da 0.38 


* From the inception of the scheme 
t Men were assessed six-monthly in A and B, annually in C 


that limit. Making allowance fo 


with six-monthly assessments in A and B, both the mean awards since 197 
and for the last assessment were higher in A than in the other facto 
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with the exception of the mean per man (last assessment) in the sample which 
is slightly higher in C. | 
In each factory the amount awarded per man was less in the last assess- 
ment than for the mean of the assessments since 1956. There had been a 
slacker period in trade during 1958 than formerly and the reduction in mean 
awards indicates that the amount of money allocated for this purpose had 
been reduced. Though they were not informed of this, a number of men 
in A and B thought awards had been fewer, and several in B and C com- 
į Plained of the small amounts awarded. Some of the supervisors mentioned 
this general reduction, others thought there had been one, and some mana- 
Sers in A and B confirmed it in such statements as: 


“No rises whatever were given in February and March last (1958)— 
overall Company economics was the reason” (A). 


“Merit rises tend to vary with the fortunes of the Company” (B). 
This suggests, as compared with more rigid piece-work and bonus systems 
which awards for work done are known in advance, that there is more 
‘cope for ‘manipulation’ of awards in the merit rating system, a point men- 
honed earlier. 
| Regarding the frequency of merit awards since 1956, the expectation of 
an award for the average man in the samples studied was as follows. (The 
Sures in parentheses are those when the last assessment is excluded.) 


FACTORY NO. OF ASSESSMENTS, NO. OF AWARDS ASSESSMENTS PER AWARD 
A + 527 (427) 234 (204) 2.4 (2.1) 
Bo 487 (387) 239 (207) 2.0 (1.9) 
L C 359 (259) 231 (186) 1.6 (1.4) 


Though the number of awards made in the whole period were almost 
entical in the three factories, the number of assessments differed some- 
p at. This was due to several causes—the dates the investigation began 
h 1959, the dates of the assessments, the differences in the number of men 
Who joined the firms during the period under review, and the records 
: Wailable, The differences in the dates of the investigation and the avail- 
i ity of records meant that men employed during the whole period had 
7 in a few cases) half-yearly assessments in A and 5 in B, but in C the 
' 3 Or 4 yearly assessments, as the records in the latter extended before 
and after those in B and after those in A. 


Thus, in factory C, because of the longer period and the annual rating, 
the Number of assessments per award should be approximately doubled to 
Pare with the other factories in the time elapsed. This means that on a 


Fee 


ndar basis the order of frequency of awards was B, A and C. The order 


t Size of awards (Table 8) was A, B and C, allowing for annual rating in 
CA atter, On the whole, therefore, it would appear that the men in factory 
a had been at a disadvantage in the frequency and amount of merit awards 

4 compared with those in A and B. 
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i ith the reduction in amount of awards in the last assessment 
ie ©, the figures in parentheses show that when that assessment 4 
excluded, the awards in all the factories had been slightly more panies 
In each factory, management had reacted to falling trade by reducing bot 
the amount and the frequency of merit awards. 


The position, as far as individuals were concerned, is indicated in more 
detail in Table 9 which shows the distribution of men under, and at top 


rate and over related to the number of assessments (from 1956) since they 
had last received awards: 


S 
TABLE Q: DISTRIBUTION OF MEN ACCORDING TO THE NUMBER OF ASSESSMENTS 
SINCE THE LAST MERIT AWARD FOR THOSE UNDER AND AT TOP RATE 


NO. OF ASSESSMENTS 
FACTORY TOP RATE CATEGORY SINCE LAST AWARD TOTAL 


Of 2 2 À 5 6 


Under top rate ve is s 12 n 4 2-3 ay 
d ig ifs 1 1 5 
Top rate and over 2 1 6 | 75 
Total + a | 29 19 29 9 41 9 100 
EE ee 
No. awarded si top rat 5 4 4 2 se 15 
0. awarded since on Op rate RE 
Pater top ne S 7 oe T E T I me g 
op rate and over .. sn 7 3 2 -- 
P r 5 19 
è Fe 00 
Total a 32 10 10 12 36 ee, 
No. awarded since on top rate 52 2s i 2. 34 
ee ee ee | ae 
Under top rate... m Al © 2 2 à == 88 
At top rate 5 a EE D = à a 12 
er | 
Total æ | 45 35 14 2 = 1 100 
4 |, a 
None had been awarded since reaching top rate ae 


In the last assessment (column 0), 29, 32 and 45 men in A, B and © 
respectively had received awards. Among those who had worked ro 
1956, 9 in A (column 6) and 4 in C (column 4) had received no awards 5 
that period, but in B all the men had received one or more awards in th 
time. Of the men in A and B on top rate, 15 and 34 respectively : ri 
received further awards. Regarding the amounts paid above the origi? 
maximum merit rate, 12 men in A had obtained from a quarter to à né 


more, and 3 were paid more than half as much again as top rate; 
comparable numbers in B were 4 and 1. 


. i the 
Despite the opportunities to reach and go beyond the set maximum. ve 
table shows that, in À, 9 men under and 14 men above top rate a d 
awards less frequently than the average number of assessments per aw 


N ÈS se E  Tt— 
n. à 
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_ (2.4 in A, 2.0 in B and 1.6 in C). In B, the comparable figures were 24 in 
| cach category and, in C, 18 and 2. In all, therefore, 23, 48 and 20 of these 
men had received their last awards from one and a half to four years earlier. 
There is little doubt that several men who were better placed at that time 
would find themselves in a similar position in the near future. In the 
Meantime, a majority of their fellows had been or would have been re- 
warded, in some cases more than once, and in most cases those not awarded 
were left wondering why they had been passed by. They had the right in 
each factory to ask for an explanation, but most appeared to be diffident 
about doing so. These time lapses in receiving awards and the comparisons 
etween men are probably among the prime factors in their judgement of 
the incentive value of these schemes, and, as will be shown in Part Il, were 
among the causes of dissatisfaction with the system. 


hs THE REACTIONS OF THE WORKERS TO THE MERIT RATING SYSTEMS 


Part II of this paper summarises the results of the interviews with 100 
Workers in each factory and discusses their reactions to the merit rating 
schemes. Where necessary, the views of the shop stewards, supervisors and 
Managers are also given; they were first met as separate groups and, later, 
Interviewed individually. 


The interviews with workers were identical in structure with those re- 
Ported earlier (Marriott, 1953; Marriott and Denerley, 1955). In the present 
eat the topics were reduced to three and dealt with in the following 
Order: the actual job (Operation), the payment system (Merit rating), and 
the reasons for working in and attitudes to the firm (Firm). Most workers 
talked readily and easily about the operation they performed and, after 

°ing so were probably more confident in discussing the main topic—merit 
fating—which followed. Questions on the working situation and firm 
Provided an indication of the general atmosphere in the factory. 


An explanation of the inquiry was given to each man with an assurance 
that he would remain anonymous in verbal or written reports. He was given 
an Opportunity to withdraw from the interview if he desired to do so, but 
None did. Identical questions were put to each worker, so worded as to 

‘cit spontaneous answers. The pattern of questions was similar for each of 
€ three topics and consisted of an introductory question, followed by 
© concerned with likes and dislikes. More specific questions were then 
asked and these were followed by a five-point scale presented visually and 
ranging from ‘Very satisfied’ to ‘Very dissatisfied’; this gave the man an 
°PPortunity to summarise his attitude. Finally, in each section, the choice 
ade and what had been said previously were further checked when the 
Worker was asked why he made the particular choice on the five-point scale. 


Three experienced investigators conducted the inquiry throughout. They 
4 Ta assisted in the interviewing of workers by two equally experienced 
à leagues, one in factory A and the other in factory B. 


—— = => 
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Results of the Interviews 


Only the section of the interviews which dealt with merit rating has 
been fully analysed, but the ‘Self-assessments’ on the five-point scale n 
each section have been compared in various ways. They give a gener 
indication of the relative levels of satisfaction with each topic discussed. 


Comparison of the self-assessments on Operation, Merit Rating and Firm 


The self-assessments (SA) provide an ‘index of satisfaction’ (IS) which 3s 
obtained by giving points for each item in the scale (Lazarfeld and Johnson 
in Lundberg, 1942). Expressed in general levels of satisfaction, the items 
and points are: ‘Very satisfied’ (VS) 2, ‘Satisfied’ (S) 1, ‘Neutral’ (N) ©% 
‘Dissatisfied’ (D) -1, ‘Very dissatisfied’ (VD) -2. The mean of these points | 


provides an index for groups of workers which ranges from +2 to -2. 
further index of satisfaction ranging from o to 1 is provided by calculating 
the proportion of favourable to total comments (PFC) taken from the two 
questions on likes and dislikes (Marriott, 1953). This index has been calcu- 
lated only in the case of Merit Rating. 


Table 10 shows the number of men giving each self-assessment, and the | 


two indices of satisfaction : 


TABLE 10: NUMBERS OF MEN GIVING EACH ASSESSMENT OF SATISFACTION; AND 


THE INDICES OF SATISFACTION (PFC FOR MERIT RATING IN PARENTHESES) 


SELF- OPERATION MERIT RATING 
ASSESSMENT 
A B c A B Cc 
vs 30 30 26 4(.70) 4(.50) 3(.71) | 
S 57 47 51 22(.44) 31.59)  21(:50) 
N 11 19 17 51(.16) 41.15) 4325) 
D 2 & 5 15(.05) —-17(.06)  20(.07) 
VD - - 1 4(.00) 7(.00) 9(.00) 
' *No SA = a = 4—) sr a) 
Total 100 100 100 100(.21) 100(.26)  100(.24) 100 100 100 
ee | 
ee i EL 
IS 1.15 1.03 0.96 0.07 0.08 —0.11 1.28 1.16 1.34 
ee 


* for various reasons these men did not give a self-assessment 


Comparing the attitudes in the three sections of the interview, two poin 
stand out clearly in this table: (i) the similarity in the satisfaction levels c i | 
within each topic in the three factories; (ii) satisfaction with the Firm in 
consistently and significantly higher than with the Operation pe A 
and both these were much higher and significantly so (P<.oor) in © 
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case than satisfaction with Merit Rating which shows an overall neutral 
attitude in each factory. (Only 17 shop stewards in all were available for 
interview and numbers are too small for detailed statistical analysis. It is 
interesting to note that their IS were similar on average to those of other 
workers: Merit Rating -0.12, Operation and Firm, each 1.24.) Further 
analysis shows that at all skill, age, and length of service levels, the assess- 
ments of satisfaction (IS) on the Operation and Firm were also consistently 
and significantly higher than those on Merit Rating (P<or).* 


Attitudes to Merit Rating 


Table 10 also shows that there was a positive relationship between the 
two measures of satisfaction (IS and PFC) and, apart from the VS category 
js factory B, the trend was consistent. (In the previous inquiry, the rank 

Correlation, Tau, between these two measures was 0.55, and the product 
Moment correlations between SAs and PFCs for each of seven interviewers 
Were significant and ranged from 0.59 to 0.75 — Marriott and Denerley, 
1955.) Favourable comments (PFC) on Merit Rating in A, B and C, 
respectively, were 21, 26 and 24 per cent of the total comments, and the 
unfavourable comments were 79, 74 and 76 per cent. This suggests a more 
Unfavourable attitude than the neutral positions indicated by the self-assess- 
Ments, but workers may over-emphasise complaints about systems of pay- 
Ment. However, in this interviewing method these effects are offset to 
Some extent by the self-assessment which is made not only after discussing 
ikes and dislikes, but also after a number of questions seeking more explicit 
Attitudes to certain aspects of the topic under discussion. Thus, time for 
‘onsideration is allowed before the final choice of level of satisfaction is made. 


There was a consistent tendency towards less: satisfaction with merit 
‘ating among the semi-skilled than the other skill grades, among men under 
40 compared with those 40 and over, and among those with 10 or fewer 
Years service compared with those over 10 years. Table 11 shows the levels 
SE satisfaction for the factories combined. The relationship was similar in 


€ separate factories. 


TABLE II: INDICES OF SATISFACTION (IS) RELATED TO SKILL, AGE AND 
LENGTH OF SERVICE (A, B AND C COMBINED) 


| ee 
SKILL AGE (YEARS) LENGTH OF SERVICE (YEARS) 
Saa gee nt ar a eg ee ee ae ey 
Skilled 0.08 39 and under —0.20 10 and under 0.07 
Semi-skilled — 0.18 40-49 0.05 11-15 so 
Unskilled 0.12 50 and over 0.17 16 and GES y 
A i] P> .10 P< .01 


2 


X h iani i It has been calculated for 

as be test the significance of the differences. ula o 
ih three une O bined oarthe assumption that these factors operated similarly in 
ach of them as indicated by the indices of satisfaction. 
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Although the association between age and length of service, ue 
ficant (P<.or), only in the case of length of service was there a significan 
relation with satisfaction. This is in accord with expectation, as, in aee 
ing for merit, age was not considered and skill grades as such were ao 2 
or should not have been, taken into account though skill within a grade 
was often assessed. In factory B the amount of merit award was actually 
related to length of service (under and over 5 years). In the combined D 
tories 43 per cent of the men with 11 years service or more had reached the 
maximum merit rate as compared with 25 per cent of those with 10 or 
fewer years. In the case of age, 37 per cent of men 40 and over and 25 per 
cent of those under 40 had reached the maximum. As will be shown later 
(Fig. 1) men on top rate were more satisfied than those who had not reache 
it, but it is not suggested that this is the only factor operating. Other studies 
have demonstrated the greater satisfaction with some payment systems © 
older and longer service workers, and have concluded that ‘resignation’, 


improved status or conditions and, possibly, the earlier leaving of discon- 


tented workers may also be explanations. (Viteles, 1954; Wyatt and Marriott, 
1956.) 


Bi iis . 5 rs 
Of the 47 supervisors interviewed, 25 thought that the majority of worker’ 
were satisfied with merit rating, though several qualified their statement? 
to the effect that attitudes varied 


according to the recency, frequency $ 
amounts of awards. The views of the other supervisors varied from ‘some 
are, some are not satisfied’ to suggestions of varying degrees of dissatisfac 
tion. Among the 8 managers to whom questions on satisfaction were PY, 
there was a similar reaction typified by such statements as ‘the majority are > 
‘the scheme is acceptable—I would not put it stronger than that’, ‘at eee 
50 per cent are satisfied’, ‘they are still a little suspicious’. 


Comments on Merit Rating 


In answering the two separate questions on likes and dislikes of ae 
rating, 50 men in A, 47 in B and 36 in C (133 in all) found nothing to li a 
and 8, rr and 10 respectively (29 in all) found nothing to dislike. The nu” 


ber of likes ranged from o to 6 per man (mean 0.92) and the dislikes from 
o to 10 (mean 2.95). 


Comments which describe the system in general terms only are excluded 
from the summary which follows. They include such favourable commen d 
as ‘the system is fair’, ‘good’, ‘all right’, etc. (75 men in the combine 
factories) and unfavourable comments mainly of the order ‘the qe 
good in theory but not as applied” or ‘as operated’, etc. (7r men). It 1s int ; 
esting to note that 41 of the latter were in factory B (14 in A and 16 10 
in which the workers were supplied with explanatory booklets. 


: E um 

Table 12 is a classification of the types of comments and shows the nul 
ber of men who made them. (These are percentages also as the samp? 
were 100 men in each factory.) i 
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TABLE 12: NUMBERS OF MEN WHO MADE EACH TYPE OF COMMENT 
ON MERIT RATINGS SYSTEMS 


COMMENTS ON FAVOURABLE | UNFAVOURABLE 
ë c A w e 
Earnings he ais sis 25 29 32 8 21 32 
Incentive value x si 11 20 19 58 39 44 
Understanding and 
information š ne 3 =- = 56 42 48 
Qualities assessed .. se ao 8s À 34 37 24 
Supervision .. š 2 4 0 43 43 42 
Co-workers ce 3 4 5 23 36 42 
Management.. © #. = = = 16 26 7 


It should be stressed that these were spontaneous comments and not the 
result of specific questions or prompting by the interviewers. More men 
commented unfavourably than favourably on all items but ‘Earnings’. Each 
item is discussed below in the order given in the table. 


(i) Earnin gs 

The main features of the favourable comments under this heading in A 
were the frequent merit awards, the ‘regular money’ and lack of fluctuation 
in weekly wages. In B as in the other factories, trade had been below 
normal for several months, and several men appreciated ‘being paid regu- 
larly in slack times’. In both these factories a number of men remarked 
on receiving merit bonuses along with basic wages in their holiday pay. 
The main emphasis in C was on the addition to wages by merit awards— 
almost a quarter of the men used such phrases as ‘we've all gained some- 
thing’. This may be a reflection on the newness of the scheme and of the 
fact that they were all non-production workers who were previously paid 

asic rates only. 

Complaints about merit additions to wages were few in A and were 
largely concerned with personal and individual problems. In B the main 
complaint was of penalties for ‘lates’ and ‘breaks’ (absence) which affected 
the special holiday bonus as well as the merit award; these men felt they 
Were penalised twice. Almost all the 32 men in C, and a few in B, com- 
Plained of the small merit rises given. In B such amounts as 6d., 1/3d. and 
2/- a week were described as ‘an insult’ and ‘of no value today’, while in 
C “d. or rd. per hour’ were considered to be ‘miserable amounts’ or ‘not 
enough’, 

It is sometimes argued that workers’ attitudes to payment systems are 
à reflection of their feelings about the amounts they earn. There is little 

Oubt that this is so when earnings are relatively low—pre-war surveys indi- 
Cated this. But there is more recent evidence (Wyatt and Marriott, 1956) 
at even when earnings are considered to be reasonable, the payment 
SYstem may be unpopular for other reasons—an indication that in such 
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conditions these two factors are to some extent independently considered 
by the workers. | z , i 

ae order to test this, the men were asked: “Do you think your earnings 
are reasonable for the work you do?” Table 13 summarises the answers for 
each skill grade and shows the mean earnings per hour (basic rate and merit 
money combined). 


TABLE 13: ATTITUDES TO EARNINGS: PERCENTAGES OF MEN IN EACH 
SKILL GRADE AND MEAN HOURLY EARNINGS 


SKILLED SEMI-SKILLED UNSKILLED 
EARNINGS RS eee M) 
CONSIDERED A B c A B c A B c 


ee ee L E IN 
Reasonable ::| 66.7 70.5 64.0 | 66.7 57.7 80.6 | 46.1 61.5 68.4 
Average or doubtful 10.5 8.2 12.0 | 26.7 19.2 3.2| 7.7 38.5 5.9 
Unreasonable ++| 22.8 21.3 22.0 3.3 23.1 13.0 38.5 — 26.3 
Not answered || "2 = 20| 3.3 ~ 32| 77 = - 
iy 1 = | 


100 100 100 100 100 100 100 100 100 |100 100 100 
Mean hourly earn-| 


SS ee 20 o) 
ings (shillings) ..| 6.3 5.9 6.3] 5.3 5.1 5.1] 5.1 4.8 4.6]5.9 5.5 5.6 


Three-quarters (35) of the supervisors said the workers were satisfied with 


l ; ] implied that satisfaction varied 
with the group, the skill level, the job, the amount of overtime or wage 


levels in the district. The managers were not asked for their views on this: 
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the system. In A 27, B 13, and C 8 of the men considered the lack of further 
Merit increases, because they were at or near ‘top rate’, was a deterrent. 
These numbers are roughly related to the numbers of men who had reached 
or passed the maximum (50 in A, 36 in B, and 12 in C). This problem was 
mentioned spontaneously both by men and supervisors (it was not included 
in any of the questions). Asked about the disadvantages of merit rating, 
9 supervisors referred to the lack of incentive for top rate men, and several 
others spoke of it being a cause of ill-feeling among those who had not 
reached that level. 

As production records were not available in these factories, there was no 
objective way of testing the incentive value of the schemes, but it is inter- 
esting to note that men on top rate in the combined factories were signifi- 
cantly more satisfied with merit rating (IS=.20) than those who were 

elow it (IS = -.08) (P<.o1). Figure 1 shows that this relationship was 
Consistent at all age and length of service levels. 


FIG. I: SATISFACTION RELATED TO POSITION ON TOP RATE SCALE AT 
DIFFERENT AGE AND LENGTH OF SERVICE LEVELS 


| However, there were more adverse comments about the lack of incentive in 
| 


+1.0 
Top Rate and over 
i. Under Top Rate 
& 0 
Š 
ble = 
nn. 2 30-39 401,9 50-59 60+ 
E 41.0 YEARS re 
nd ove: 
S LENGTH OF SERVICE Sp aN r 
S i Under Top Rate 
0 
-.5 
1-5 6-10 11-15 16-20 214 
YEARS 


IE it is true that the incentive was reduced when top rate was reached, it 
an be reasonably inferred that it was present before that stage. This raises 
the Question when a scheme has been operating for a long time whether 
it Can be considered an incentive system for longer service workers. In 
note factories they appeared either to be satisfied because they had reached 
f € goal or dissatisfied because they could not go further, or Soine ie 
‘strated because they had not reached that level, or saw little hope o 

Sing so. í 

| “e Another complaint by 22 (A), 18 (B) and 15 (o) 

t aspect of this system was that merit rises wer 


men suggesting a deter- 
‘few and far between’ 
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or that none had been received for long periods. Table 9 pod 
distribution of the men according to the number of assessments sinc og 
had received a merit award. With assessments at six-monthly a e 
A and B and annually in C, 23 (A), 48 (B) and 20 (C) men, as state E ae 
had received no award for trom one and a half to four years. ings = 
awards were not published, most men seemed to be aware of those give 
to some fellow workers in their groups or departments. As the pa 
and amounts varied (Tables 5, 8, 9), and a number of men said they 
the impression originally that they would receive awards at each assessmen 3 
this seems a probable source of misunderstanding and dissatisfaction. Pea 
explanation of the schemes would help to prevent misunderstanding, bu 
it is impossible to eradicate dissatisfaction completely in any merit system 
because of the differential payments involved. d 
A fairly frequent complaint in factory B was that workers were assesse 
as groups when production work and skill were similar. A foreman . 
charge of one of the largest departments volunteered the information thal 
he did this to prevent difficulties arising from comparisons. He put some 
of the blame on ‘the Union as they see to it that one man doesn’t put out 
more in quantity than another man’. This is one example of the intro- 
duction by foremen of methods contrary to the aim of the system. Others 
could be given of varying methods in rating as a whole and in assessing 
the separate qualities, 
There has been much speculation in recent years on the relation betwee? 
the proportion of earnings paid as bonus and the incentive value of a pay- 


ment system. Table 8 shows how varied these proportions were 10 
the three factories (9.8 (A) 


» 23.9 (B), and 4.7 (C) per cent). The lower level 
of satisfaction in C and the greater number of complaints about the sma 
amounts awarded may be connected with this. Actually there are so many 


factors involved in assessing the incentive value of any payment scheme 
that it is impossible to compare different factories on this basis alone. . 3 

A later question gave the men an opportunity to compare the incentive 
and deterrents in other payment systems they had experienced with thos 
in the merit rating system. It was, ‘Have you ever worked on piece 
or bonus? (If so) Would you like to go back to it?’ Of the 70 men In = 


59 in B, and 54 in C who had experience of other systems, 42, 36 and | 
respectively, preferred the merit rating system, and only 17, 8 and 12 Sa 
they would rather have the syste 


: : . the 
m they had previously experienced; t 
remainder were undecided. 


The reasons given for the preferences were varied but similar in the thre 
factories. Those who preferred merit rating said the earnings were ne 
regular” or ‘you know what you get each week-end’, but most eo 
their preference for it by speaking of the disadvantages of the other syste! 3 
Thus, for instance, they said that piece-work or bonus systems were s 
fair to all’ in that ‘times varied’ on different jobs which were ‘not distribu ht 
fairly’ with consequent ‘jealousies’ or ‘bad feeling’. Others said that Ai 
times’, the ‘cutting of rates’ and ‘speed of working’ produced ‘scrap 


D. S Je 
= EEE ŮĖ 
= eee 
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affected the ‘quality of work’. Some mentioned fluctuations in earnings, 
having ‘to wait a long time for bonus’, and the effects on their earnings of 
‘machine breakdowns’, ‘poor or faulty materials’, ‘broken tools’, ‘waiting 
for work’, or ‘slack times’. A few of the older men said they were, or 
would now be, at a disadvantage in having to compete with younger men 
or in trying to do their quota. In group systems, it was said that some men 
‘don’t pull their weight’. 

Those who spoke of their preference for piece-work or bonus were mainly 
concerned with the incentive value of such systems in that they ‘were paid 
for what they did’ or the reward depended ‘on the individual’. In factory C 
some of the men (all non-production workers) thought a departmental bonus 
based on total output would be preferable to merit rating. 


To a direct question on the incentive value of merit rating, only one 
Supervisor gave unqualified approval; 18 thought it had some value; 12 were 
doubtful or thought it applied only to certain groups or in specified con- 
ditions; and 16 could see no incentive value in the scheme. The managers’ 
Views ranged from ‘A fairly strong incentive’ to ‘It hasn't the incentive 
effect of other payment systems’. 


Supervisors and managers were asked if workers were ever down-rated 
or down-graded for any reason. About half of them said ‘No’ and the 
remainder claimed it was only done in the case of transfers to lower graded 
jobs. In factory B, however, a few men had been temporarily down-rated 
for persistent lateness, but the amount deducted (usually 1/- per week) was 
soon restored when improvement was shown. Unlike other forms of wage 
incentive, the accumulated merit awards are considered as, and almost 
invariably appear to be, a permanent addition to wages. This seems to be 
general practice judging from information received from other firms. The 
production manager of one factory probably spoke for most when he said, 
“We have been in an era when we cannot afford to lose labour’. The diffi- 
culty of introducing this sanction is fully realised, but it does mean that the 
incentive value of these schemes lies mainly in anticipation of future rises 


which, of course, may be withheld if the worker is not considered worthy 
of them. 


(iii) Understanding and information 

In factories A and C no printed information was supplied to workers 
though a brief verbal explanation of the scheme was given when they joined 
the firms. Factory B supplied each worker with two handbooks, one con- 
taining a description of the scheme and the other devoted entirely to 
Xplaining the details (except scores and awards); from time to time re- 
Minder ‘slips’ were also inserted in the wage packets. Official policy in A 
Was that the half-yearly assessment along with the rating form should be 
discussed with each worker, but this had been neglected for some time 
à ging by a reminder issued by the management while the investigation 
Was proceeding. In B and C it was Company policy not to show workers 
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their rating forms and, in general, only those who asked their shop stewards 
or supervisors for information were given it except for a statement of the 
amount when they received an award. 


Table 12 shows that only 3 men commented favourably on this aspect 
and they merely referred to having seen the merit sheets, The most common 
type of unfavourable comment was of lack of understanding or information 
about details or the scheme in general (22 men in A, 26 in B, and 15 in C). 
Typical comments referred to not knowing ‘how it worked’, ‘how the 
merit money was allocated’, or to the scheme being ‘a mystery’ or ‘not 
explained enough’. In A 17 men, and in B 19, insisted that they were not 
informed when they received no award, or stated they had to get ‘aggressive 
to obtain informatio ne to another’ when 


seeking it. In C, 19 men said they did not 
therefore knew litt 


» 32 in B and 30 in C). Asked about the 

more numerous in B (73 men) 
n in A (35 men); most of the rem 
about scoring procedures, 


ge of their accumulated merit awards 


i hem as separate from or additional to 
the basic rate, they were asked, “What do you get at present in addition 


à : ! 
” Where an amount was stated, it was compared directly 
given in the firms’ records. Table 14 is a summary 0 
the answers received. 


TABLE I4: ESTIMATES BY THE MEN OF THEIR ACCUMULATED MERIT AWARDS 


NUMBER OF MEN 
ESTIMATES A 
Ce ERNE 
Correct z. ae ae 23 
Approximate 
Withi 


B c 
| 


ithin + 1d. per hour.. 25 

Within + 2d. T 
Wrong An as sè 18 20 
Don’t know or not stated tts 56 25 


3 55. 


100 100 100 


Almost three-quarters of the men in A, nearly one-half in B, anda quarter 
in C were wrong in their statements or did not even attempt an estimate: 
The ‘wrong’ estimates tanged from one-sixth of the correct amount to four 
times its value. Only in factory B did the weekly pay slip show separate 
amounts for basic rate and merit money, and this weekly reminder ma} 
account in part for the better results in B than in A. It is difficult to expla 
the still better results in C, but they may be related to the shorter time T° 
scheme had been in operation, and to the annual as compared with s!* 


4 
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monthly assessments in the other factories—there were fewer awards to 
remember. A complicating factor for all the men was the frequent increases 
in basic rates in previous years—the result of ‘National awards’ in the engin- 
| tering industry. They were not always able to differentiate between the 

Various increases in pay, in fact 16 men in factory A mentioned this point. 

A probable further explanation of these results is that past merit rises 
tended to be regarded as part of the basic hourly rate. In each factory some 
Men said or implied that they looked upon their total weekly wage in terms 
of an hourly or weekly rate, or that they were interested only in ‘the lump 
Sum’ and not in distinguishing between basic rates and merit money. It is 


4 moot point what effect these views have on the incentive value of merit 
Tating schemes. 


(iv) Qualities assessed 


These spontaneous comments (Table 12) referred to the qualities or traits 
©n which each worker was assessed. The few favourable remarks in factory 
A, and most of those in B appreciated the inclusion of ‘time-keeping’ in 
that it ‘encouraged an early start’. In the latter factory a few men also 
mentioned the allowance made for length of service—‘the longer you are 
here, the more you get’. 

‘Time-keeping’ was, however, the most unpopular feature in these two 
factories; it was felt by 12 men in A and 13 in B to have too much, or not 
€nough influence in the total assessment. In G; ‘time-keeping’ was con- 
sidered by the foremen under the head of ‘Application’, but no worker 
referred to it at this stage of the interview. In factory A, 6 men said that 
Not enough attention was paid to length of service, but the same number in 

» where as noted above it is taken into consideration in the merit awards, 
| Said that it counted too much. Too many ‘trivial’ or ‘different things’ were 
Involved in the assessments according to a few men in A, but most of the 
“ther comments were of an individual nature and were concerned with 

ifferent qualities and aspects of them. In both B (14 men) and C (18 
Men), it was said that such items as responsibility in the work, skill, ability, 
“Xperience and efficiency were insufficiently considered. In the latter 
factory, 5 men said they were not given opportunities to prove their adapt- 
ability by doing other jobs. i 

later direct question, ‘Can you name any of the qualities your foreman 
ates or judges you on?’ was asked to obtain further information about the 

Yorkers’ knowledge of the system. While the number of qualities men- 

ReGed san indication of memory as well as knowledge, it provides a clue 

A ; 

Ose which were uppermost in the worker’s mind. In factory A, all the 
“n were rated on the same eight qualities; in B, this was true of the six 
f'alities, but four of these had sub-headings which were mentioned more 
“quently and, for this purpose, they have been counted as cee Tualities, 
f ing 17 in all; in C, 3 workers were rated on ae oe only, 84 on 
Ye, and 13 on six due to the different assessment ee na Ta num- 

© of qualities remembered were 3.2 in A, 3.0 in B and 1.8 in C. 
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In A and B, ‘lateness or time-keeping’, ‘quantity or speed of working 
and ‘quality of work’ were mentioned about twice as often as the more 
abstract qualities. They are common concepts in factory life and are more 
generally associated with rewards and penalties than the others. These terms 
were not used on the C assessment forms in which all except ‘performance 
were subjective in type. This, coupled with less information given, may 
account for the fact that 25 workers coukl not name a single quality as 
against 4 and 8 respectively, in A and B. A number of men (24 in A, 37 
in B and 27 in C) even mentioned qualities which were not on the assessment 
forms—a further pointer to their lack of knowledge or understanding. 

In factory B the main complaint (21 men), not included under other 
headings in this section, was that the qualities given in the handbook were 
‘disregarded’, ‘not considered’, or that the foreman did not assess them 
‘according to the book’. 

When asked if the workers understood the merit rating system suffi- 
ciently, 21 supervisors said ‘No’ or ‘they need more information’, 8 thought 
that some did and some did not, depending on length of service, intelligence, 
etc., and 17 believed the scheme was eA ‘on the whole’ or by ‘the 
average man’. Similar views were given by the managers: ‘Workers gain 
information by experience’, ‘they are concerned with the total wage’, anc, 
regarding a detailed inquiry in one group which demanded and got # 


oo maximum award, ‘We were staggered at their ignorance of the 
scheme’. 


(v) Supervision 


As it was the foreman’s responsibility to assess each man, and any 
increase in merit money was partly dependent on him, it was expected that 
the questions on likes and dislikes of the merit rating system would produce 
comments on his judgement and ability as a rater. Table 12 shows that 
very few men commented favourably about the foreman at this point 11 
the interview. Those who did thought that the foremen were ‘fair’ ‘had 


no favourites’ or that good work which satisfied them would have 3% 
reward. 


The unfavourable comments showed much criticism of the foremen and 
of the way they performed this task. In A 20, in B 25, and in C 33 mc? 
complained of favouritism, either as a fact or a possibility, in terms suc 
as ‘it depends’ if the foreman ‘likes’ or ‘dislikes you’, if ‘your face fits’, you 
are a blue-eyed boy’, etc. Several men in each factory said that they ha 
or might have, arguments with the foreman and this would or might affec 
their merit rating. Others complained that he did not know or care enoug 
about their particular jobs or that he did not ‘come round’ frequently enous 
to be able to assess them properly. This type of grievance was expresse 
tg men in A, 12 in B and 13 in C. | z 

In order to balance the views of the men who had made such spontanecon 
comments against those who had not made them, the follow ia 
direct question was asked later to make sure that each man’s views W 
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obtained, ‘Do you think your foreman is a good judge of the men in your 
department or group?’ The replies are given in summarised form in 


Table 7: 


TABLE 15: THE FOREMAN AS A GOOD JUDGE OF HIS MEN 


FOREMAN — NUMBER OF MEN 
A GOOD JUDGE A B G 
Ves << ae aa: Es 40 35 37 
Think so, suppose so Pe 19 10 19 
Doubtful .. i ka 18 -25 19 
No .. p m as 20 30 21 
Question not answered... 3 — 4 
TOTAL ss ss 100 100 100 


Although there was not a great difference between the factories, the men 
in A and C tended to be more favourably disposed towards this aspect of 
the foreman’s work than those in B. However, the general results show 
that more men than previously indicated (Table 12) felt their foreman did 
and could exercise a fair judgment in their rating. But quite a significant 
proportion qualified their approval or were doubtful or definitely negative 
in their replies. 

Almost all the men added comments tu explain their attitudes. Among 
those repeated most frequently in each factory by the men who spoke favour- 
ably were, he ‘knows us well’, ‘is with us all the time’, ‘has worked here 
for many years’, ‘has come up from the ranks’, ‘is very fair’, ‘tolerant’ and 
knows his job’. In each factory a few men said that the foreman’s assess- 
Ments were ‘subject to’ or ‘answerable to’ the management or ‘those in 
authority’. Those who ‘thought’ or ‘supposed’ the foreman was a good 
Judge tended to be more guarded, for instance, he ‘is pretty fair’, ‘is not 
Unreasonable’, ‘is trying to be fair’, ‘could do better’ or ‘is on the firm’s side’. 

Among those who were doubtful about the foreman’s judgement, several 
Were not sure if he actually assessed them; some thought it was done by 
Management, others by the chargehand. A few thought the foreman’s 

ands were tied’ by the amount of money available or that his assessments 
Or recommendations were reduced by management. Another view was that 

€ was not in close enough touch with the work of individual men, that 
he was inclined to favour some or that his judgement varied with different 
Men. Similar views were expressed by those who were definite that the 
reman was not a good judge because he had ‘favourites’, could not judge 
ability’, ‘time-keeping’ or some other quality. Some could not understand 

y their work did not qualify them for merit rises while others with less 
© their credit got them. = . 

. Tables 12 and 15 do not show any effect on the men’s attitudes of train- 
g of foremen or lack of it. In factory B, where the training was more 
thorough and consistent the attitudes appear to be less favourable. There 
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were, of course, many factors involved in supervisor-worker oe a 
the effect of training, if any, may have been masked. It could also e ne 
that if training and efficient application of the scheme were re 5 a 
effect on the workers might even be unfavourable, Some other facto : 
which might have influenced these results were discussions of their me 
ments with the workers, the amount and form of information supplied to 
them, and the extent to which workers’ representatives were used and con- 
sulted. For instance, in factory A, it was intended that worker assessments 
should be discussed with them, and the shop stewards were allowed to 
consult workers and foremen in case of complaints. 

ised discussion of assessments in B, and shop steward 
tolerated, did not seem to be welcome. In C, though assessments were not 


formally discussed with workers, supervisor-shop steward relations seemed 
to be the closest of the three factories. 


There was no organ- 
s’ intervention, while 


(vi) Co-workers 


These comments (Table 12) were not so much directed at individuals as 
at the merit rating system. Most of the few favourable statements suggested 
or implied an absence of or reduced tension between workers as compared 


with other payment systems a result of lack of Pressure on, or competition 
with each other. The main conte 


ntion of those who spoke unfavourably 
was that the system created ‘jealousy’ or ‘discontent’. This was because 
men who were said to be inferior in skill, ability, output, time-keeping; 
service, or some other quality, got more frequent or higher awards than 
their workmates. 


§ Was used as a check on attitudes 
previously expressed, and was as follows: ‘Do you find the people you work 


t the merit money they receive? Why or why not? 
It is, of course, impossible to tell from the replies received which of them 


e g at workmates really felt and which were 
projections of the respondent’s own attitudes to the question. However, in 
so far as there is agreement with th 


TABLE 16: SATISFACTION OF CO-WORKERS WITH MERIT MONEY 


NUMBER OF MEN 
A B c 


Satisfied .. a 
Attitudes differ or vary 


Dissatisfied . , 3 
“They don’t say” 
Not answered 
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Those who thought their co-workers were satisfied simply said ‘yes’ or 
‘the majority are’, but some added ‘they could do with more’. Very few 
said or implied that the scheme or merit awards had wholehearted approval. 
Several of the men stated ‘some are and some are not satisfied’, and added 
‘it depends if they get a rise’, or named certain categories of workers who 
were dissatisfied, such as those on ‘top rate’ because they could go no 
further or those who had not reached ‘top rate’ and thought they should 
have done or that progress towards it should be quicker. Some said that 
differentials in merit money were too narrow, while others claimed they 
Were too wide, especially for men in the same grades or on the same class 
of work. 

Among the reasons for dissatisfaction were differentials within and 
between working groups which created ‘jealousy’, the system as operated 
was ‘unfair’, or their workmates did not ‘agree’ with it. In factory A the 
men spoke of ‘tight times’ or too high a rate of working. ‘Favouritism’ was 
Cited as a cause of dissatisfaction as was lack of knowledge of the schemes. 
The position of men at or near the ‘top rate’ was again commented on 
becatise they had little or no chance of getting further merit rises. In B it 


_ Was again mentioned that the system was not operated ‘according to the 


book’, and that the differentials were not enough between different jobs or 
levels of skill or responsibility. Two of the main complaints in C were 
concerned with ‘small awards’ made annually, and the narrow range of 
total merit money. 

There was both direct and implied criticism of the attitudes of work- 
mates by a few men in each factory. They spoke of those who ‘were never 
satisfied’, ‘would be dissatisfied under any payment system’, ‘think they 
are better than they are’, or ‘would get more if they did more’. 


(vii) Management 


In each factory the main comment under this heading (Table 12) arose 
from the belief that the foreman was often overridden by the shop manage- 


ent, higher management or the head office. Also, in factories A and B, 


Several men talked of the amount of money available for merit rises varying 
Tom period to period, and a few compared it with the profits made. The 
Main reason for the larger number of complaints in B was the mention by 

men that ‘the trade unions had no say in or control of the merit rating 
Systems’; this was not mentioned in A or C. No direct questions were asked 
about the management’s or the trade unions’ part in merit rating, but in 
oth A and C the latter were allowed much more latitude to deal with com- 
Plaints, and much consultation took place in factory C. 


DISCUSSION AND SUMMARY 


The merit rating schemes in the three factories were different in such 
scales, and in the methods of 


etail Al Sy 
s as the assessment forms and rating s 
i ai However, there was sufficient 


panga d scales used. 
FE wards and the award scales us € 
“milarity in the procedures and in the results obtained from factory records 


O 
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and interviews to justify drawing some general conclusions from the 
©: . 
bens object of these schemes was to provide a financial reward À 
manual workers based on individual merit as assessed at regular interv s. 
It was necessary, therefore, in a study of the practical problems involved to 
examine the distribution of rating scores and the relationship between them 
and the actual awards made. Analysis of factory records showed that the 
distributions of scores were negatively skewed, and that the majority of men 
were placed in the upper half of the scale in recent assessments. These are 4 
common faults mentioned in many studies of rating. Guilford (1954) has 
called them ‘errors of leniency’ which result from a rater’s reluctance of 
inability to differentiate sufficiently between the workers. This study sug- 
gests that other factors were also responsible in these factories. One Was 
the definition and position on the rating scale of the step ‘Average’ in the 
various qualities assessed. It was understood by foremen and managers, 
and it appeared to be official policy, that the men who were assessed below 
this point were not fit to be employed, However, in view of the shortage 
of workers in these districts, the firms were reluctant to dismiss men and, 
consequently, foremen were almost forced to rate them as average or above: 
Another factor was that as length of service increased, scores tended to rise 
and more men reached and passed the absolute or allowed maximum score: 
Most writers on this subject have Suggested that these faults can be 
corrected to some extent by careful training and testing of raters, coupled 


ribution’ of scoring in order tO 
the normal curve (Tiffin, 1951): 
s, and in only one was there an 
eared to be inadequate in some 
management seemed to be unaware of 
men and managers had the impression 


organised training programme, which app 
respects. In the other two factories, 
the need for training, and most fore 


rating was not considered or und 
sense was sufficient. 


The relation between scores and awards was complicated, especially 19 
the two schemes which had been operating for ten years and longer. Many 
factors were responsible for this, among which were the discrepancies an 
rating and scores, the number of men who had reached or exceeded the 


4 


4 


| 


ff 
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maximum merit rate, many of whom continued to receive awards, and the 
granting of awards to men with relative or absolute low scores. As a 
result there was little if any relation between the score level and amount of 
award. In other words, though they were probably closely related origin- 
ally, there appeared to have been little overall attempt in recent years to 
telate the men’s awards in any given assessment to their performance and 
behaviour as indicated by the scores obtained. There was a slight tendency, 
however, for accumulated awards to be related to mean scores, but there 
Was much overlap in ranges of scores in such categories as ‘under half top 
Tate’, ‘half to under top rate’, and ‘top rate and over’. 


These anomalies appeared to be a cumulative effect over the years of 
Many, sometimes arbitrary, general and individual adjustments by foremen 
and managers. While those responsible doubtless felt justified, and prob- 
ably often were at the time, the long-term effects were such that the original 
Criteria were only partly operative. Not only was this brought out in the 
analysis of records, but most of the foremen and managers made statements 
Which supplied confirming evidence. Mention was made in Part I of what 
Some foremen and managers referred to as ‘manipulation’, ‘flexibility’ or 
‘fluidity’ in these schemes. It was not suggested that management used the 
Schemes to manipulate or adjust wages in general, but they appear at times 
to have been in a dilemma in meeting the demands of circumstances or 
the pressures of individuals and groups. This, no doubt, accounts for some 
of the anomalies revealed in the records and in the interviews with workers 
and staff, though the former were only partly aware of them when they 
Made such statements as ‘these schemes are good in theory but not as 
practised’. No direct questions were put to workers, foremen or managers 
about this, but many of them gave examples of adjustments or changes 
Which had been made and which were not strictly in line with the schemes 
as laid down. It is not necessary to list all the items mentioned—some were 
Minor in their effects—but the following are examples, a few of which 

ave been referred to earlier. Some concerned each of the factories, others 
Were specific to one. They are culled from five pages of relevant quotations 
aken from the interviews with foremen and managers. For the sake of 
Tevity, they have been reduced to simple statements : 


1. The reductions in frequency and amounts of awards when there was 


a lower demand for the firm’s products. 


[S] 


g: , 
The granting of awards above top rate for ‘indispensable’ men and 
others because of competition for labour. 


3 The adjustment up or down of awards which were not in keeping 
with the scale laid down. 


4 The adjustment of maximum awards to fit the existing wage Hie 
ture, or raising them to meet the demands of specific groups rather 
than changing basic rates. 
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5. The starting of some newcomers above the minimum award rate, and 
their rapid progress to top rate because of the scarcity of workers, 
particularly in some skilled grades. 


6. The tendency, in some cases, to give identical scores and awards to 
men in groups or on similar work in order ‘to keep the peace’. 


7. Rating on a money basis and fitting the merit points to agree with the 
award made. 


8. The almost complete non-existence .of down-rating or reduction of 
accumulated awards. 


g. The granting of special awards to senior individuals or groups because 
the juniors were quickly reaching the same award level. 


It is not difficult to see that, in the course of time, such adjustments would 
considerably affect the original schemes, 


No attempt was made in this study to examine the reliability and validity 
of the foremen’s ratings. It would have required experimental facilities 
and more time in the factories to do this effectively. A great deal has been 
written about this aspect of merit rating, and while much could be done 
by adequate training it can never be wholly eradicated so long as human 
judgement is involved. McMurry ( 1960), in a paper, “ry Ways to Mismanage 
Merit Rating’, has summarised the practical problems of rating and has 
concluded : a 


“Most conventional merit-rating procedures . , 
the information the 
instances the rating: 
are written’. 


ae . have one limitation: 
y yield is usually unreliable and invalid, In many 
s are literally not worth the paper on which they 


pare the results with the methods used in these three factories ah better 
still, to carry out controlled experiments in industry with these tw? 
methods. 


The overall neutral attitudes of the workers to the merit rating scheme 
as shown in the interviews, appeared to be, partly, a reflection of the 
anomalies and long-term trends discussed above. There was much criticism» 
also, of the incentive value of the schemes, of the frequency and amounts 
of awards, of the lack of information supplied which se in a low leve 
of understanding, and many men expressed doubts about the foreman’s 
fairness and impartiality. Tt may be, as is often suggested in merit rating 


| 
2 h 
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studies, that considerable improvements in attitudes and understanding 
could be achieved by regular discussion of his assessments with each worker. 
This is a time-consuming task which demands still more training of super- 


visors. The tact, patience and skill required are certainly not innate 


characteristics and they are not necessarily developed in normal super- 
visory experience. 


No incentive payment system has yet been devised which has satisfied 
More than a portion of the workers involved. This is perhaps inevitable 
as the purpose of these systems is to differentiate between men mainly on 
the basis of performance and, unless it is group payment, some men must 
carn less than others. This, in itself, produces dissatisfaction which is often 
accentuated by anomalies in the system or in the conditions in which it 
Operates, and these often result in fluctuating earnings. The merit rating 
Systems in these factories did not appear to overcome some of these diffi- 
culties. Not only was a differential financial reward involved, but it was 
dependent on other factors as well as on quantity of work. Such measur- 
able factors as time-keeping and attendance were usually taken into account, 
but they were often thought by the men to weigh too heavily in the final 


| assessment. In addition, the overall rating was dependent on intangible 


and personal qualities which could only be subjectively assessed. Thus the 
final rating and reward were the result of many factors and of the foreman’s 
estimate of the worker. The latter saw his position in the light both of 
his financial reward and of the foreman’s opinion of him; his prestige was 
more involved than in other systems. There was a more personal element 
In merit rating, and where dissatisfaction was present, those who had to 
apply and administer it were blamed more than the system which, accord- 
Ing to a number of workers, was acceptable in theory but not as applied. 

ere were, however, important favourable aspects of these systems. Most 
Workers preferred merit rating to other incentive systems they had experi- 
enced because the awards were permanent additions to their earnings. 

ages did not fluctuate week by week and were not affected by delays, or 
~ Pendent on short-term exertion. From the supervisory point of view, 
lt was frequently stated by managers and foremen that the detailed and 
Tegular assessments produced greater understanding of the workers. The 
-°reman had to consider and rate each man in his department at stated 
‘tervals and, even if his judgement was faulty at times, he was better 


‘formed about their capabilities and characteristics than is usually the 
Case, 


Finally, it was clearly demonstrated in the interviews with workers that 
€ low level of satisfaction with merit rating was not reflected in their 
Attitudes to the jobs they did, to the total earnings, or to the firm and 
‘Neral working conditions. On the whole these were spoken of very favour- 
oly, and it was obvious to the investigators that relations, amenities and 
°nditions compared well with modern industrial standards. 
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Sources of Satisfaction in Repetitive Work’ 
By ARTHUR N. TURNER and AMELIA L. MICLETTE 


Yale University 


INTRODUCTION 


N most studies of attitudes toward repetitive work, the emphasis has 
~ | been on dissatisfactions associated with monotony and lack of interest or 
challenge. Yet many industrial workers on repetitive jobs seldom find 
their jobs as frustrating as some students and critics of modern industrial 
ife maintain. The purpose of this paper is to use material from a detailed 
Study of one situation in order to illustrate the circumstances under which 
the repetitiveness of a job is 704 an important source of dissatisfaction or 
low morale. 
Briefly, our thesis is as follows. For repetitive work to be associated 
With favorable attitudes toward the job, two conditions must be present, 
| Neither one of which is sufficient by itself. In the first place, the product 
being worked on and the work process must contain some important per- 
| ceived attractions. Secondly, for these attractions to operate in a positive 
Way, important “distractions” must be minimized. By distractions we mean 
Circumstances that are perceived as disruptions or barriers to achieving the 
| Satisfactions associated with the attractiveness inherent in the nature of the 
product and process. For us, the particular nature of the job described here 
ts not as important as the thesis that both attraction and distraction need to 
be considered in order to predict job attitudes in a particular technological 
setting. We believe that as the ideas illustrated in this study become tested 
In a variety of work environments, it will be possible to accumulate more 
Teliable and valuable knowledge than now exists about the relationship 
tween job design and worker morale. 


Setting of the Study 


. This study was conducted in a large Assembly Department of a medium- 
ized manufacturer of high quality electronic products. Some 400 assembly 
SPerators were divided into teams of three to six girls, each team assembling 
one of a larger variety of very small, intricate products to strict quality 
Standards, In charge of every three or four teams was a supervisor who 
“Ported to one of the Department’s four foremen. 
sm, Wo, Products were assembled by attaching together ten or more very 
al delicate parts, often under a magnifying glass, and were inspected on 
ic team under a microscope. The typical job cycle for cach member of a 
M was one minute or less. Samples of the output of every team were 


* 

Un tis Paper js based on a long-term research project of The Technology Project, Yale 
aup erity, directed by Charles R. Walker. During the latest phase of this study the senior 
Or was on the faculty of the Harvard Graduate School of Business Administration. 
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bjected to a complex series of tests by a separate Quality Control Depas 
sul ae lots which failed these tests were returned to the teams for 100 E i 
ze inspection and repair. When not on repairs, most operues he s 
under a group Las plan Bist pad a uniform bonus to eac 

for production over standard. , 
of me a a E reported here were collected over a period of = Pier 
through some 115 interviews with operators, extensive personal ; et. . 
of operations, and formal and informal conversation with all levels o pa 
vision and staff personnel serving the Department. The study ee ar 
cerned not only with the attitudes toward the job reported here, a pE 
with the influence of changes in management policy and practice « pee 
the period of the study, and with the manner in which the total organiza 4 
responded at different periods to pressures generated by changes in exter A 
conditions. In this paper we have chosen to distort somewhat the gee 
plexity of the larger study in order to focus on the relationship Le | 
operator morale and the nature of the job. Other aspects of the study 
be reported elsewhere. ane 
Before turning to a more detailed explanation of the reasons for and t S 

barriers to realizing the attractiveness of this assembly process for mo 


y ; à : : itude 
Operators, it may be useful to summarize briefly their over-all job attitu 
throughout the interviews. 


Over-all Job Attitude—Traction” 


Throughout the interviews there were m 
to the intrinsic characteristics of the imme 
freely ae sources of dissatisfaction and 


s 
any more favorable reference 
diate job. Operators discuss 


frustration at work, but when 
asked, “What do you like most about your job?” almost half of thos¢ 
interviewed referred to an intrinsic interest in or satisfaction from the wor 
itself. 
Monoton 


y or boredom did not cmerge as an important source of a 
satisfaction or frustration among mount operators, in spite of the hight¥ 


. . > 4 a 
n fact, in response to a specific que 
ewed said they found the job fairly or ve y 


c $ 
20 per cent complained that the job we 
monotonous or “boring”. The following two comments are typical of t 
majority attitude. 


Yes, I think it is interesting to know how it’ 


a ‘ne out 
s made. It’s very fine work. Nine 
of ten girls have to have glasses to know w 


hat they are doing. 
To me it is interesting. I like it. I like to compare one type with another pie 
how they are put together. I actually miss the old place when I am out for a 

I want to get back in there. I think it’s because of the work that I like it. 


Contrary to what might be expected, 
the work itself did not necessarily correlate 
level. Apparently it was possible to achie 
the job itself, while at the same time thi 


this kind of intrinsic interest 
with a relatively low intelligen A 
ve considerable satisfaction fro a 
nking about many other thing 


= 
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provided that distractions and difficulties did not interrupt the pleasing 
kind of “working mood” in which one was pulled along from one operation 
to the next by the minor challenge of the job itself, and by the satisfaction 
inherent in the fineness and intricacies of the product. 

In other words, the principal reason why monotony did not appear among 
the frustrations expressed by mount operators was that there was present, at 
least potentially, a relatively high degree of the feeling Baldamus (1961, 
P. 59) has described as “traction”. 

‘Traction’. . . in a sense. . . is the opposite of ‘dis-traction’. It is a feeling of 
being pulled along by the inertia inherent in a particular activity. The experience 
is pleasant and may therefore function as a relief from tedium. It usually appears 
to be associated, though not always, with a feeling of reduced effort, relative to 
actual or imagined situations where it is difficult to maintain continuity of per- 
formance. 


ATTRACTIONS IN THE JOB 


The concept of traction, as used by Baldamus, is useful for describing a 
neutral or mildly favorable feeling of contentment which under certain 
circumstances can occur in various kinds of relatively repetitive work. High 
traction implies an absence of dis-traction, associated with a mild, non- 
involved, positive feeling about the work. Low morale would not be ex- 
pected, but neither would unusually high morale, in the sense of active 
interest in the work and striving for high performance. 


However, attitudes in the Assembly Department approached more nearly 
two extremes than the slightly positive non-involvement which Baldamus 
describes as typical of a high traction job. For some operators, work in the 
Assembly Department was a highly frustrating experience. During the first 
Part of our study, morale, as measured by absentecism and productivity, 
was low. Toward the end of the study productivity increased markedly, 
| and operators began to express considerable interest in improving their 

performance and an increased commitment to the success of the Depart- 

Ment as a whole. In order to explain this dual response it is necessary to 
| Consider not only the traction of a well-running assembly process, although 

this was very important, as we shall see. In addition, there was a potential 

or involvement, pride, and identification with the work, in spite of its 

Tepetitiveness. The carly frustrations were associated with the perceived 
difficulty of reaching this potential; the later improvement in morale came 


after some of the barriers to reaching it had been removed, without any 
Change in the nature of the product or process. 


The Product 
Evident in th f the operat 
in the comments 0 p! DANCE : 3 4 
Product and as we shall see a potential pride in its quality. This was due 
_ A great part to a general belief that the product's end-use was a ae 
ànd crucial to the national defense that it necessitated a greater than norma 
g 


ors was a sincere interest in the 


: : tudy, 
"phasis on quality. However, during the first phase of our study, there 
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was very little communication from management to operators = men 
portance of the product, and little attempt to relate the interna ge ae 
for more production with a very real need and increased deman 0 E 
product by its principal customer, the Government. Despite this re A 
lack of formal communication, the operator seemed to have determine z 
herself how important the product was from chance remarks about its me 
This understanding plus the emphasis which management placed on Sc 1 y 
provided a picture of the component as a high-quality product ee 
important and interesting use that made ita significant source of ong 
to the operator. Any circumstances which indicated to the operator pe 
management did not have this same picture of the product or that manag 


ment was acting in a way that showed its goals were different from those 
of the operator was extremely frustrating. 


However, the point to be made here is that the 
showed the product to have a built-in appeal. First of all, as we have seen: 
it had what they understood to be an interesting and important end-use, not, 


as one operator said “. . . like a balloon or a mirror. It is something that 
means a lot to someone. It is interesting to make something that is usefu 
to someone else.” But in addition to this, it was a neat, compact little thing 
to behold and had an intricacy and fineness about it that held at times almost 
an aesthetic apea for the operato; 

ittl 


; 
r. It was eminently satisfying to many 
to see all these little parts fit together so nicely. 


comments of the operators 


J g because I like to sce things come together and 
make something. I hear they are being used for [the defense program]. I love 
see how the different parts lin 


: e up under the microscope. Sometimes I'll take 4° 
assembly over and just look at it under the mike. 


Fe sn D such a basic feelin 
t 


ter s y increasing support of a newly isu 
product, motivation Program led to an even fuller realization of t y 
potential pride in the product, Although previously the operator and ma? 
agement held amazingly simil 


d ar Similar views of the product’s importance, en 
each was beginning to realize how the other i dt 


product as a quality item of which both co 
of pride in the product had the blessing, so : 
mation about the product was more free and complete, and the operato" 
could accept product importance as a fact. 

became more knowledgeable, and as one 
some purpose for working . . 
I like this job. It’s interesting. I th 


x 


SOURCES OF SATISFACTION IN REPETITIVE WORK 219 


and that makes it even more interesting.” In addition, they were able to 
experience a more definite sense of accomplishment. 


As to those displays (part of the product motivation program), it is just marvel- 
lous to know we have a part in it all. It is almost impossible to believe. 


And last, but probably not least, from management's view, it gave a more 
formalized reason for the high quality demanded of the product. 


I think those displays are wonderful. Girls feel good when they see one of their 
assemblies. It makes you more conscientious while you're working. 


Briefly, the nature of the product was such that operators could experience 
a sense of pleasure in seeing the parts fit nicely together and a sense of pride 
in being partially responsible for a process that resulted in a high-quality 
component for which there was an obviously important demand. 
Pride in Skill 
In addition, an important aspect of satisfaction with the immediate job 
stemmed from being able to do something which, it was believed, most 
other people would not be able to do. To most new girls, the assembly 
Operator’s job seemed practically impossible at first, and it can even be said 
that most operators had difficulty actually “seeing” the parts which they 
assembled. No amount of encouragement from supervisors and “old-timers” 
seemed to help noticeably. One operator was interviewed after one week 
on the job Da. fe a year later. In this latter interview, she stated: 
If anyone told me a year ago I would be making money [i.e., incentive earnings], 
I'd call them crazy—and they tried to tell me, believe me. Now I can see the 


new ones come in with the same old complaints and say to (her teammate), here 
We go again, but it’s useless telling them. They are just too discouraged at that 


point to listen. 

However, those who had the right combination of good cyesight, high 
Manual dexterity, patience and interest in fine work were often surprised 
as the training weeks went by to see that the job was not only possible but 

ad a definite “rhythm” which, when all was running smoothly, was 
SXtremely satisfying. As we have seen, the product itself was attractive in 
Its intricate neatness, so that when everything did work well, there was pride 
and pleasure in being able to put it together, either as an individual or as a 
Member of a smoothly working team. In time most operators attained a 
Considerable degree of pride in their ability to do something relatively easily 
Which at first had seemed so difficult. As one operator said, “It seems im- 
Possible that here I am making all these complicated things.” | 
urthermore, this feeling of skill applied in a more specialized manner 
to the three types of assembly operation. All assembly operators’ jobs fell 
Pto the same classification, and all operators were supposed to be able to 
andle any assembly operation. However, with the exception ol utility girls, 

° were theoretically able to perform any operation in tase o al age 
cach Operator usually specialized in initial assembly, ma pe Ys oe 
inspection. Most operators and even some supervisors felt that final assembly 
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i even be broken down more finely as when one operator said of 
pinnae oan never could do a certain assembly position” or “She’s a (an- 
other assembly position) girl and a darn good one, too. When they finally 
put her on that, she worked so fast and so good we could hardly keep oP 
"The typical initial assembly girl believed that she would not want to an 
would not be able to do final assembly. And inspecting to most was a class 
apart, requiring a knowledge of the unit and a degree of patience of which 
very few felt themselves capable. As one inspector said : 


I always say, and the supervisors say too that the inspector has an important job— 
probably the most important one on the team—and she should be paid more. It 
would help our morale and would kind of set us apart for doing a job that was 


a little more difficult. 

But whatever the particular job, the important point was that assembling 
these components was perceived to be a job which “not everyone can do”. 
Although there was little formal emphasis on the point, it remained truc 
that those who had first-hand experience with assembly operations believed 
that to be an assembly operator was, in a way, something special. As one 
supervisor said, “You have got to have more than ability. You have got to 
be an assembly operator.” The feeling of pride in the skill required to do 
the job well was informally fostered by the operators themselves, first-line 


supervision, and even the foreman level and remained an important source 
| of satisfaction to the operators. 


Perceived Autonomy | 


In addition to the attractiveness o 
in her ability to perform the job c 
to feel that she had some say in how 
her pace, but also over the methods 


£ the product itself and a sense of pride 
ompetently, the average operator like 
she worked, some control not only over 


she used. When operators were aske 
about the extent to which they felt able to develop their own small changes 


in method, almost all said that there was one official method that was sup- 
posed to be followed on every job. But there were many differences of 
opinion about how much it was desirable or allowed to make minor 
variations. 

In general, it was the more experienced operators who said they exercised 
more initiative in determining their own method, whereas the newer girls 
were more likely to claim that they followed the prescribed method exactly- 
Furthermore, those that did not follow the method closely were usually 
those with higher than average performance. Most of the girls stated that 
management, especially the engineers, frowned on any method changes; but 
a few implied that their supervisors encouraged them to make minot 
changes in order to improve their efficiency. 

Needless to say, there can be great confusion if significant changes 1% 
work method are made “unofficially” and there was a kind of guilty feeling 
that such changes were not really “legal”. g 


Oh, yes—I change the method when a 


isor 4 o 
i - supervisor isn’t there. I don’t want " 
cheat, mind you, but you can do it better 


your own way anyhow. And they wo? 3 
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stop you as long as quantity isn’t suffering. The engineers might say something, 

but they never caught me yet. 
_ But despite these rather guilty feelings, we have here still another 
Instance, although relatively minor, of the operator trying to involve herself 
even more fully in the job. It was satisfying for her to know she was con- 
tributing to the case and efficiency of her own job, despite the lack of formal 
approval by management. The interviewer remembered one operator in 
Particular who veritably beamed as she described her own way of finding 
Short-cuts and handling her machine. 


Here I guess everybody has short-cuts. For example, I hold two of those small 
parts at one time. No one knows about it; they don’t stand over me and watch 
me anyway, I guess because I do my job. And I have a certain way of attaching 
them so that my equipment isn’t down a lot of times during the day—not like 
some of the other girls on this equipment. I take it easy because if you do it too 
fast, you get too many rejects and it throws the equipment off. 


It is possible that much of the potential contribution the operators could 
Make to increasing productivity and, more important, personal satisfaction, 
Was being wasted because there was no formal recognition of or any attempt 


to encourage these interests. However, regardless of the real significance 
of her own variations in method or techmique, they were something the 


| Operator did spontaneously—if not in order to improve her performance, 


at least for her own greater ease in doing the job right now. Indirectly, she 
could prove to herself that she had some control, however minor, over the 
why and wherefore of performing the job. This sense of autonomy, a feeling 
that she had put her personal touch into the job, when coupled with her 
Own interest in the product itself and a feeling of pride in the kind of skill 
which she had and which was required to do this job well, were significant 
attractions of the assembly job. 


DISTRACTIONS 


Throughout our study, but especially during its early phases, the potential 
influence on operator attitudes of the attractiveness inherent in the product 
and process was not fully realized because of unimportant “distractions” 
sociated with the work. These distractions, which at times for some 
OPerators proved highly frustrating, derived from (1) a sense of being 

Pushed” instead of pulled along easily by the inherent attractiveness of the 
process itself, and (2) a sense of being interrupted or prevented by conditions 
Yond one’s control from continuing smoothly to perform the job. 


The Feeling of being Pushed 


st In the earlier phases of the study, the incentive plan, and the production 
a 


ae a important sources of dis- 
i sodards on which it was based were the most imp 


rs. Sixty per cent of the first round of 
aints against the plan, the standards, or 
by the small number of operators 


bot ies contained strong compl 


he few favorable comments were 


in Sfaction among mount operato 
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interviewed who happened to be making incentive earnings Us that boat 

hile some 25 per cent of those interviewed who expressed neither app sha 
Es disapproval were mostly newer girls who knew very little a = P He 
or those whose production had never approached the a le (REE 
general, frustration with one’s inability to achieve the standar ms EE 
ate specified by the plan was one of the most striking themes t rougs ae 
the interviews, and complaints about the standards or other ne nt 
incentive plan ranked first among the disliked features of the job. mx FA 
more, answers to the question, “What do you think the company Ta ed 
to make this a better place to work?” showed clearly that problems rela 


á a nt 
to the incentive plan were the most frequent preoccupation of mou 
operators. 


But the most important question which worried management about the 
standards in the Assembly Department was whether they adequately Ne. 
nized the very tight quality specifications which had to be met. Ever — 
the installation of the present standard, quality requirements had been pr 


F í 1 er o 
gressively tightened, especially on certain types. No formal revision 
the standard was undertaken 


À it 

specifically to allow for the change in quality 
requirements, on the theoretical grounds that increased speed and increas 
quality were not contradictor 


y goals. 
Under these circumstances 


J An o n 
; It Was not surprising that the incentive pla 
was highly unpopular with some operators. 


P wW 
Things used to be a lot better. I don't think there was as much tension a A 
years back as there is now. Everyone is so disgusted. A lot of the girls qu vays 
threatened to leave. . . Since they have this new incentive plan they are à “they 
on your neck, They want always a little more and a little more. I don’t think 
give the kids a chance really, 


+ t 
It’s hard to say what I do like about it, but the only thing that upsets me 1S tha 
demand for the 


€ 
Sometimes I go home so tense I i 
it out on my little niece and then I feel very badly. sek 
don’t get me wrong. But if they Me i 
hen you don’t feel like doing stan i 
e of the bosses comes over or someb 
else and they start pushing and pushing. 


n the morning, 
didn’t push me so much. T 


As a result of this “pushing” it frequently scemed to the operator who 
was rather proud, as we have se 
portant and high-quality item, 
quantity level which was imposs 
ments of the job. In other words, sh 
major quantity-quality dilemma. 
the incentive standards which she 
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her anyway? Although the operators did not state the question so succinctly, 


their statements were peppered with references to the dilemma that faced 
them. 


Oh yes, quality is important. If you don’t do it right, 
is rejected. You can’t do it right at fast speed. If y 
to go faster. 


you are not paid for what 
ou go slower, they want you 


They seem to be pushing us for both quantity and quality, but as far as I can 
see, those that do roo per cent. are probably giving them just quantity. I give 
85 per cent., and that’s enough for me. I really have to push for that. 


A sense of conflict between incompatible goals was especially acute for 


justify. First was that of maintaining the speed and output determined by 


ngs based only on the 
n addition, she was ex- 


I am the inspector and I have to turn the bad ones back but still they want the 
count . . . Like one operator is having quite a lot of trouble. I have to send the 
units back to her. I just send her three or four back so that she will not get too 
excited because if she gets excited, her work is not going to be any good, anyway. 
So I keep some of them with me and just send a few back to her, Then after a 
while they begin to pile up and I think I had better send back the rest. She wants 
the supervisor and the supervisor comes to me and asks me what is wrong. I tell 
her. She looks at them and sometimes she says I don’t agree with you because 
they are not too bad. Other times the supervisor sits behind the girl and the work 
goes good. Then when the supervisor is away the work is bad again. So then 
when I reject the units again, the operator has bad feelings toward me. So I try 
to send just a few back to her in order to keep peace, because if she gets too many 
Tepairs, her count goes down because she gets discouraged. 


The sense of frustration over this problem was aggravated during this 
Period by the fact that some outside consultants who were attempting to 
. Prove the training procedures for new operators were stressing to super- 
'Sors that increasing speed of an operator’s motions was the most important 
ctor in improving performance. The theory that once the requisite speed 
"as obtained, quality would “take care of itself” > ran counter to most super- 
Yisors” own experiences and the traditional training practice in the depart- 


Ment, Consequently, supervisors were themselves feeling somewhat con- 
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flicted over the quantity-quality issue, and some operators undoubtedly 
reflected this confusion. 

But perhaps the most significant reason that many operators felt frustrated 
by the quality-quantity dilemma was, as we have seen, that they had identi- 
fied strongly with the need for high quality. This increased their irritation 
when it seemed to them that the push for more volume made it impossible 
to obtain the kind of quality goals they had established for themselves. This 
commitment to quality as a personal goal, and its relationship to a sense of 


frustrated potential job satisfaction are best illustrated in the words of the 
operators themselves : 


going to do something, you might as well 
er girls when you pass on bad material. 


team inspector, or the inspector’s 
pressures she was experiencing. Us 


ship was pleasant and friendly, exce 
response to outside pressures. Sinc 
seemed not to be very intense o 
was more an occasional respon 
source of frustration by itself, 
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She is not there when you want her. The supervisor seems to have an awful lot 
to do. She just seems to not have time to spend with the operators. She ought 
to tell the girls in a nice way, get along with the girls, and everything would be 
more pleasant. I think there would be more count and better work. There is too 
much pressure on the girls, I think if you explain things nice, you get more out 
of the girls, too. It is too much of a fight. 

Toward the latter part of our study, there was a general loosening of 
Standards throughout the department and certain changes were made in 
the administration of the incentive system. This helped to decrease much 
Of the tension felt by the operators, resulted in a more reasonable approach 
to the quantity-quality issue, and allowed personal relationships to return 
Senerally to a level of more friendly tolerance. Whereas previously the 
Operators felt that the push to hit a certain standard made it impossible to 
Produce the kind of high-quality assembly they felt the component’s end- 

| Use required, now they seemed to feel that high quantity did not necessarily 

Interfere with quality. This was so because there was a kind of “pull” or 

rhythm” to the job and as long as the standard was fair and the “rhythm” 

| Was not interrupted by team troubles or such things as faulty material and 

quipment or interferences by “outsiders”, neither quality nor quantity 
seemed to suffer. 


The Feeling of Being Interrupted 

_ The interruptions which the operator felt she was subjected to in attempt- 

Ing to perform a good, smooth, rhythmical type of operation were as 

frustrating to her as the feeling of being “pushed”. For the most part, no 
| One of these sources of frustration seemed to function of and by itself. One 
| Seemed to reinforce or was interrelated in some way with the other; for 
example, bad material might account for poor quality if a team were being 
Pushed for a high output. EON 

The most frequent specific complaint about the job in the early interviews 
Concerned difficulties caused by inadequate quantity or quality of raw 
Material from vendors or from preceding departments in the work flow. 
| When operators complained of “bad material”, it was almost always because 
| it made it difficult or impossible to reach standard and maintain quality 
Tequirements without feeling excessively “pushed”. 


W of trouble and I think it could be a lot pleasanter than it is now. 
These ie of push, and if the material was half way better, especially two 
kinds of parts. . . We keep complaining about them. They tell us that we have 
to use up the lot before we can do anything. This has been going on since I was 
on the team . . . . The standard is 100. It is not too high, but how can you 


make it? You can’t that way when all you do all day is send them back. 
roduct should be made 


It se hat a quality p 
seemed clear to the operator that a q D 
OM quality parts and too often she was expected to work with oe 
Material. As one said, “You can’t get a good cake from a rotten egg”. This 


| Poor Material interfered with much of the satisfaction ee iy tie Je 
i A by causing the parts not to fit together as nicely as e . An 
3 addition, since faulty output would only come back to her later for repair 
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and affect her count then, the operator felt called upon to pick and choose 
the best parts in the material trays. This was irritating because it not only 
made it more difficult than ever to obtain the quantity and quality standards 
expected but—equally important—it interrupted the smooth flow or rhythm 
of the job and tended to create friction between members of the team. 
Operators felt they had to be constantly on the alert to avoid using poor 
material while trying to maintain a good count so that the others on the 
team would not suffer in their earnings. 


In short, the material problems interfered directly with an operators 


opportunity to obtain a sense of success on the job, with the interest and 
attractiveness which she otherwise might feel in the job itself, with her 


opportunity to experience pleasant relationships with other members of her 
team, and finally with her pay. 


Less frequently mentioned but linked with problems over raw materials 


and having similar frustrating effects were a number of strong complaints 
about defects in the assembl 


y equipment and fixtures with which the 
operators had to work. 


We have trouble wi 
and still couldn’t find the fault. W. 


jor interruptions to a smoothly running 
oblems, but still significantly irritating t° 
ceived to be the interferences from outside 
i vicing the department, principally “timers 
and “type engineers”. 

1 erviews when the operator was struggling 
to reach a production standard which she sincerely felt to be so high as t° 
keep her from doing the quality job she wanted, anybody whose function 
she did not completely understand and who seemed to be affecting her jO? 
in some way was regarded as interfering and annoying. On the other hand: 
if this person’s attentions could be perceived as being immediately helpful, 
this was appreciated. 


They (the timers) are no bother. For instance, is a very good guy: 7 
wonderful person. He knows what to do to make it go faster. He showed ™ 
a way of doing good work faster. 


But if there was no help forthcoming in the immediate or near future, y 
that this “outside” person’s presence seemed to do was make the operato 


A 
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“nervous” and “keep (her) from making (her) count”. In other words, here 
Was an outside “someone” who was not only interrupting the rather pleasing 
thythm of the job right now by simply standing there and making her 
nervous but who, for all she knew, could also be a long-term threat to the 
job by changing it in some way, raising the standard, or even taking the 
type off the floor altogether. All of this was extremely disconcerting to the 
Operator, as seen by some of their comments: 

I used to work faster when they were watching me (before the new incentive 


plan), but now it makes me nervous and I am all butter fingers when they are 
watching me. 


Right now there is no one in back of me but it would bother me. I think there are 
too many bosses around. You don’t know who is who, It does make you nervous. 
There are a lot of people who stand around and watch you. It makes you ner- 
vous. You don’t know which one of you they are looking at. Also one tells you 
one way of doing a thing; another tells you another way; and you don’t know 
what you are doing. 

It was interesting in the last series of interviews to note that what 
references were made to “outsiders” made no mention of nervous reactions 
at all. Instead, the complaint seemed to be that the operators were not 
receiving sufficient and prompt enough service from staff personnel. This 
seemed to indicate that the operator, feeling more sure of her ability to 
maintain quality and still get production, did not see the outsider as addi- 
tional pressure, but instead as someone who could aid her in doing her job 
faster and more efficiently. At this point she was asking for help instead 
of dreading the “interference” such contacts might bring. 


SOURCES OF TRACTION 


We have seen that the major causes of frustration on this assembly job 
Were important because they interfered with or prevented a feeling of being 
pulled along through a rhythmical process in accomplishing work in which 
One could take pride because of the nature of the product and of the skill 
Tequired to assemble it. With less interference from outside specialists, with 
à standard which was seen as more attainable, with management policy 
Confirming the operators’ sense of the importance of product quality, the 
attractiveness inherent in the job became increasingly significant, and morale 
and performance showed marked improvement, without any change in 
technology or job design. We believe that traction by itself would not have 
Produced this result. But also it seems unlikely that the dis-tractions we 

ave described would have been so easily overcome except for the several 
ifferent kinds of traction which were potentially present all along. If this 
Conclusion is true, it is important in any investigation of job pe and 
Morale to examine the different potential sources of traction in this an 
Other repetitive jobs. 
Object Traction 

Baldamus uses this term to refer to a fe 

À Visualized object in which one is intereste 


It need to reproduce or complete 
d. Probably this kind of traction 
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a- 
is usually strong in the case of individual assembly or SSSA 
E el nie objects over quite a long period of time, as in many BEE 
Sarpy, however, this same source of traction was very ce Pe de 
in the very short-cycle operation of assembling mounts, as made 
= rators’ comments about the attractiveness of the completed moun nal 
ke Many operators found it hard to explain why this Was So. e JE A 
ent about the job was simply, “It’s fascinating; I just lke ae ; 
duct”. Occasionally an operator more specifically emphasized the a ee 
appearance of the product itself and her satisfaction in how the pue ihe 
together. We have already quoted the girl who said I love to os pe 
different parts line up under the microscope’. This almost ieee oa 
of the product combined with pleasure at how the parts fitted tog 


2 CAES soul 
made possible a much higher degree of “object traction” than would | 
ordinarily be expected in such a repetitive job. 


The same feelin ain commitment by ee. 
in insuring successful per ee 
more information about em en 
s not only did an operator fe it 
ng that looked nicely; if it looked rig! aly 
was more apt to function correctly. An Operators became increasing Y 
aware that much might depend upon a mount that performed with utm 
reliability under very diffeult circumstances, 


Batch Traction 


The team inspector placed her te 
where, by counting tl 
which 


Nor a difficult-to-y 
numbers (a row, a tray, and so forth) could be 
“batch” which an i 


5 y ] sg? of 
goang to keep count with that happening 
“look what she did to that row” Were not uncommon. 


Line Traction 


Line traction can exist wh 


enever the sam 
of operations which are carri 


a 
€ object passes “through a ser! 
ed out by differ 


, ? the 
ent workers, with or without | 
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help of a conveyor belt” (Baldamus, 1961, p. 63). This obviously existed in 
the Assembly Department, as in most modern forms of assembly work. As 
Baldamus states, the existence of this kind of traction ‘is not easily recognised 
because most operators associate work on a conveyor belt with a feeling of 
Coercion.” Because of the prevalence of line methods of assembly, there is 
a need for research into the conditions under which a sense of being pleasur- 
ably pulled along by an assembly process gives way to a feeling of coercive 
Pressure of the moving line. 

An important key to when this kind of “traction” is felt as “coercion” 
may be the extent to which a worker can introduce variations in his pace 
while still keeping up with the over-all movement of the line. Thus in 
automobile assembly there is little opportunity to vary one’s pace. The line 
moves the cars mechanically from one position to the next, with each worker 
feeling compelled to complete his job within narrow limits of time and space. 
For this and other reasons there is unquestionably a strong feeling of coercion 
associated with the mechanical pacing of automobile assembly (Walker and 
Guest, 1952: Turner, 1955, 1957). But the situation in mount assembly was 
very different. In the first place, on most of the teams, line traction was 
Not coercive because there was no moving belt. The operators simply 
| Passed the work themselves from one position to the next. To some extent a 
girl could let several pieces accumulate at her position before beginning her 
work on them. When friction on a team developed because of imbalances 
or material difficulties, a sense of pressure from the other operators did 
develop, as we have seen. But when things were going smoothly, the feeling 
of keeping up with the others was apparently a source of satisfaction, rather 
than coercion, and several operators said they preferred team to individual 
work because they enjoyed having to keep pace with the other members of 
‘the team. On a few of the longer teams, the work positions were connected 
by a moving belt. But here also there was no rigid pacing by the conveyor, 

and hence little sense of coercion, because the operators removed the parts 
from the belt in order to work on them. There were virtually no complaints 
about the moving conveyor itself as a disliked feature of the job. 
Of course, the incentive plan, when it was working well, was an im- 
Portant reinforcement of the positive aspects of line traction. Girls who 
Said they preferred to work on a team apparently had in mind that they were 
thereby induced to make more money than they would on an individual 
: incentive. 
I think I like the conveyor best. While the girls say they would like individual 
rates, that’s where they’re not making money. But we are making money so we 


like it thi the best. | : 
Bar pa ie Oy it would be a relief to be responsible for just my own work, 


there is one good thing about team-work. You are always struggling to keep up 
and I, for one, always do better when I’m on a team. 


But usually “making money” was by no means important just a the 
Sake of the money alone. Incentive earnings. in most cases, seemed to be 
Mainly significant as the basis on which a girl proved her competence as a 
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mount operator to herself and to others. .Considerable informal prestige 
in the department was associated with being on money-making team - 
Observation of the better teams showed clearly that when things were going 
smoothly, each operator experienced a sense of pride and challenge in 
keeping up with the team’s incentive pace while maintaining high quality 
standards. 


General Production Traction. 3 


Finally, as a reason for improving morale and productivity in the 
Assembly Department during the course of our study, was an increasing 
sense of commitment to over-all department goals for quantity and quality: 
Essentially this is what we interpret Baldamus to mean when he refers to 
“general production traction”. In part it derived from the efforts which 
were made to publicize the critical importance of the end uses of the product: 
In part also, important changes in management structure and practice 
affected morale and the degree of psychological acceptance of organization 
goals.* One of the most striking differences in our last round of interviews 
compared to the first round, was an increased awareness of the larger sign!" , 
ficance of what the department was doing, and at least to some extent, 4° 
increased feeling of satisfaction derived from Participating in this effort. 


CONCLUSIONS | 


n” y has identified+ A repetitive job does n° 
necessarily interfere with imp 


ly ir nproved morale when the product is attractiv® 
when pride in an unusual kind of skil 


: 5 $ ; jus 
: example, job variety is determined not J E 
by cycle time, but also by the number of different parts and tools, requ!" 
* In another article we are documenting these and ot improvement % 
nier departmental monle Here m skip over PSU eel the fr we think fjals x 
insignificant, but simply because we have chosi k the po 
in the job itself which management policy nd te focus attention upon 


ah 
H a ‘machine traction’, which are prim@ 
not applicable to light assembly work. 
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variations in pace and location, and so forth. And variety is only one of 
several broad categories that might be used in future analysis, such as the 
amount of perceived autonomy and contribution potential, and the quantity 
and nature of required and non-required interaction. 


Finally, research on how people respond to different job designs must not 
forget the importance of those determinants of morale which have been 
emphasized in other research, such as the quality of interpersonal relation- 
. ships, especially with supervision. But everything cannot be studied at once, 
and the need is urgent for better information concerning how and wh 
people react as they do to various job designs. In the search for such infor- 
mation we believe that the concept of traction has a useful place, as an 
antidote to monotony on certain jobs, and as a necessary but not sufficient 
condition for high morale instead of frustration on jobs which are repetitive 
but otherwise attractive and rewarding. 
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Youth Employment Service Interviews 


Part 2, Differences Between Interviews 


By P. CAVANAGH, R. I. DRAKE and K. F. TAYLOR 


Department of Occupational Psychology, Birkbeck College. 
University of London 


INTRODUCTION 


N our first paper (1962) we discussed the problem of evaluating the me, 
LC in the Youth Émployment Service, and explained why we ere 

the supervisors’ ratings of the 480 interviews we examined as ae 
measure of their overall effectiveness. In this paper we shall describe so z 
of the differences between interviews which received high and low ating 
with particular emphasis on differences we were able to quantify. 


À N ot 
+ As much obviously relevant material could ae 
ements, the more apparent of these differen 
were noted and are described in this Paper. 


EXAMINATION OF THE INTERVIEWS 

€ participants (1959) 

In 1959 a sample of 40 out of the 2 
sted of th 


1. Time used by th 


4 ; or. 
L ; 40 Interviews was analysed by a 
This consi ne twenty which received the highest and the ae A 
which received the lowest ratings. The composition of this sample is sho 

in Table r. y 


N 
TABLE I! SAMPLE OF 40 INTERVIEWS CHOSEN FOR DETAILED EXAMINATIO 


HIGH-RATED INTERVIEWS LOW-RATED INTERVIEWS 


8 rated A 5 rated E 
ay dE SAN 
SaS is D 
20 20 


à p of 
Two samples, both of two minutes’ duration, were taken from se 
the 40 interviews in the following manner. The tapes had been spliced i 


four sections at approximately sixteen minute intervals, allowing epa 
interviews to be recorded on each reel of tape (four on one track or ee 
and four on the other). Some interviewers overshot the time-allowance, rh 
in consequence their interviews were Not recorded in their nr pe the 
two-minute extracts were taken from the middle of each section ve the 
tape. This was done by finding the start of the recording, running 


=" 


IN 
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machine for a quarter of the number of revolutions in that section of the 
tape, and taking the next two minutes as the first sample. After this the 
next three minutes were run off (again using the machine’s revolution 
counter) and a further sample of two minutes was taken. The exact position 
of the samples within the interview depended, of course, on its length, but 
this procedure placed them near the middle in most cases. 


Stop watches were used to measure the talking-time of the Youth Em- 
ployment Officer (YEO) and the talking-time of the young person (YP) 
being interviewed. Also, a record was kept of the number of questions 
asked by the YEO. The samples were examined in random order, and 
several people took part in this work in the hope of reducing errors due to 
bias or inaccurate measurement. When all 80 samples had been timed, the 
means for each rating grade were calculated. 


Table 2 gives these results, and in Table 3 they are summarised to allow 
the high-rated and low-rated interviews to be compared directly. 


TABLE 2: TIMES OCCUPIED BY YEO, AND YPs, AND THE NUMBER OF QUESTIONS 
ASKED BY YEO, IN 80 SAMPLES FROM RATED INTERVIEWS 


NUMBER OF MEAN NUMBER 
INTERVIEWS RATING OF SECONDS 
YEO YR 
8 A 48:2 48 -0 
4 B+ 42-3 45:9 
8 B T 32 -8 
11 D 66:3 26-2 
4 D— 61:2 21-0 
5 E 69-1 20-2 
i ‘ 


TABLE 3: TIMES OCCUPIED BY YEOs AND YPs, AND NUMBER OF QUESTIONS 
INTERVIEWS 
ASKED BY YEO,, IN 80 SAMPLES FROM HIGH-RATED AND LOW-RATED 


NUMBER PERCENTAGE MEAN NUMBER 
FE SHCONDS OF SAMPLE TIME pus ONS 
is YEO YP YEO YP SILENCE 
2 11-8 
20 high-rated| 50-7 | 41:7 43 35 22 18 
20 low-rated | 65-9 | 23:8 55 


lower the rating of the interview the more 
YP has less chance to tell his or her story. 


x . 
is i ive tendency 
| Moreo in Table 2 suggest that this is a progress 
“athe p eing he nce. It is also noticeable that although YEOs 
r than a sudden occurrence. 


p nd m z . feats 
ore ti i i [0] ervlews they ask fewer questions, 
time talking in the P orer int 


th These results suggest that the 
YEO tends to talk and the 
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Le 5 ; j ; ina 
presumably concentrating on giving information or advice. This shows | 


: A 1 
i ime i uestions in the 
Table 4, where it can be seen that more time is spent over q 
poorly rated interviews. 
TABLE 4: TIME OCCUPIED BY YEO, FOR EACH QUESTION THEY ASKED, AND 
BY YP, FOR EACH ANSWER THEY GAVE, IN 80 SAMPLES FROM RATED 
INTERVIEWS 

à 

NUMBER OF MEAN NUMBER OF SECONDS 

INTERVIEWS RATING 
YEO’s YP’s 

QUESTION ANSWER 

8 A 42 4-2 

4 B+ 3.5 3-5 

8 B 5+] 2-9 

11 D 6-0 2-4 

4 D- 6:7 2:3 

5 E 9-5 2:8 
ġ 

AS a || | 


2. Activity sampling of participant times (1959) 
These results a 
between the high-rated 


À à : : 0 
part of the interviews, it was decided t 

examine some of them j is i 

study technique known in this c 


described by Barnes (1957) and by Heila 
“work sampling”. 


+ ' a 
1 S y sampling involves the observation of 
particular operation at random times, 


mined categories, 
pressed as a percentage of total o 


: z o 
r , and (c) silence; and rand ds. « 

numbers were converted i to one thousand ase 

tated interviews were selected alternately and tim 


of 


and the interview was sti 
silence. 


Table 5 gives the results, whi 


, : re 
ch accord with those reported in the P 4 
ceding section. 
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TABLE 5: PERCENTAGE OF TIME OCCUPIED BY YEO, TALKING, YP, 
TALKING, AND SILENCE, IN INTERVIEWS EXAMINED BY ACTIVITY 
SAMPLING TECHNIQUE 


INTERVIEWS YEO YP SILENCE 
10 of the highest-rated 20 5245 4445 4 
, 9 of the lowest-rated 20 7145-3 2344-7 6 


These are in the same direction as the others, but the percentage of time 
for silence has dropped considerably. This is probably due to the long 
interval that was allowed before an observation was classified as silence in 
the activity sampling. 


3. Preliminary content analysis (1959) 


Another way in which the high-rated and low-rated interviews appeared 
to differ was in the time devoted to the discussion of different topics. As 
a pilot investigation, five complete high-rated interviews were compared 
with five complete low-rated ones. Their contents were analysed into three 
categories, time spent discussing (æ) school activities, (b) home and leisure 
activities, and (c) jobs; the number of jobs discussed was also noted. These 
broad categories were chosen because they cover all that transpires in a 
normal vocational guidance interview, but sometimes it was difficult to 
decide where to allocate material. Remarks such as “Do you know much 
about the work your Dad does?”, “I went to France with the school this 
year”, or “Is your eyesight all right?”, obviously presented difficulty. 
Usually, however, it was fairly easy to place material by reference to its 
context. Because of these difficulties, and considering the small number 
of interviews analysed, the results given in Table 6 should be treated with 
caution. 


TABLE 6: COMPARISON OF HIGH-RATED AND LOW-RATED INTERVIEWS 
BY CONTENT ANALYSIS 


MEAN PERCENTAGE OF TIME 
DEVOTED TO MEAN NUMBER OF 
INTERV: RATINGS a E JOBS DISCUSSED 
E SCHOOL | LEISURE | JOBS 
5 high-rated A (4) 245 23:7 518 6e 
1 
hee B+ (1) 
5 low-rat 3 
rated R @ {eed 18-2 633 62 
D (1 
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These differences stimulated further examination of the content of the 
interviews in 1960 (Drake). By using the seven-point plan (Rodger, 1951) 
a more detailed method of content analysis was developed. 


4. A further content analysis (1960) 


(a) The content analysis form 


“The aim of the Seven-Point Plan is to provide a rough sketch of a 
scientifically-defensible ‘system’ for the assessment of occupational potenti- 
alities”. The use of this “system” was recommended and taught to the 
YEOs on the training course. It seemed sensible that any examination of 


these interviews should analyse how well the Seven-Point Plan was being 
covered by the YEOs. It was als 


and health, educational attainment, interests an 

+ The few questions and responses not coming 
according to the category they 
dition to this a section of the form was 
future employment, thus gaining an assess- 
he interview, and a final section was devote 

ion was drawn between questions and state- 
> : statements occurred often, particularly in the 
guidance part of the interview. The answers of the YP were broken into 
two sections, which were entitled ‘short’ and ‘long’. Short answers were 
those in which the YP gave no more information than that asked for bY 
the YEO, and long answers were those in which the YP volunteered more 


long answers; and similarl 
YEOs, judging by the 
during the interview. 
As it was hoped to see whether thes 
supervisors? ratings, these forms were us 


(b) Reliability 


The principal aims of the content anal 


e features had any bearing on the 
ed in the analysis of the interviews 


which these topics were dis 


f 


e 
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long answers was calculated. (iii) To measure the duration of the interview. 
These three factors were assessed quantitatively by totalling the com- 
ments in the columns and rows on the content analysis form. Column totals 
give information concerning the number of comments per topic, whilst row 
totals give information on the number of comments per minute. The 
duration of the interview was indicated by the minute in which the last 
remark of the interview was recorded. A comparison of the totals in the 
columns and rows recorded by several judges listening to the same interview 
gave an indication of the reliability of this method. Tables 7 and 8 show 
the judgments of five people who listened to the same interview. Their 
consistency was high, the greatest difference being in their interpretation 
of short and long answers made by the YP. 


TABLE 7: CONSISTENCY AMONG JUDGES IN ANALYSING REMARKS 
ON EACH TOPIC 


TABLE 8: CONSISTENCY AMONG JUDGES IN ANALYSING REMARKS 
MADE EACH MINUTE 


JUDGES 
TOPICS 1 2 3 4 5 RANGE 
School work questions 31 29 28 27 30 4 
» » Statements 1 0 0 2 1 2 
» Play questions YEO 4 4 7 5 4 3 
» » Statements 0 0 0 0 0 0 
Short answers 27 29 27 25 24 5 
Long answers YP 9 5 vd 5 7 4 
Others 0 0 0 0 0 0 
Circumstances questions k 7 5 a 7 6 2 
ry) statements 0 1 0 0 1 1 
Leisure questions YEO 11 9 10 13 11 4 
» statements 0 1 0 0 0 1 
Health questions 0 0 0 0 0 0 
» statements 0 0 0 0 0 0 
Short answers 1 10 10 11 11 10 1 
Long»; YP 4 4 5 6 6 2 
Others 0 0 0 0 0 0 
Job questions 7 2 2 2 19 2 4 
» Statements + YEO 9 11 10 13 12 4 
Short answers 4 13 14 14 13 14 1 
Ong answers » YP 9 8 7 9 T 2 
thers J 0 0 0 0 0 
JUDGES 
1 2 3 4 5 RANGE 

te 14 12 13 4 13 2 

2 minutes 18 18 16 17 17 2 

3 19 17 Ty: 18 18 2 

À ? 17 17 16 16 Ñ 1 

| Ë à 16 18 16 16 17 2 

& à 16 19 17 17 18 2 

" 7 17 16 15 18 17 3 

| g > 16 15 15 15 16 1 

Gx À 17 18 16 17 16 2 

io Z 14 14 B 14 15 2 

it À 3 12 B u B 2 


D > 7 6 6 6 7 
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A second reliability a was agen) E iani. ee k 
ifferent people, and the 
main e E E ss a full account of how 
the eee had been analysed, and had knowledge and a 
vocational guidance interviewing. The ratings from the forms ie ee 
high level of consistency with the actual supervisors’ ratings o Sear: 
views. The comparison was done numerically by assigning numbe 


ratings according to the fifteen point scale (A+ = 1; E— = 15), and these 


results appear in Table 9. Almost two-thirds of the estimated ratings either 


. è o . . . z us 
completely agreed with the original rating, or were within plus or min 
one rating division of the original. 


The cues which were used in making estimates were those features m 
the analysis form was meant to reveal; i.e., the distribution, the rebem K 
talkativeness and the duration. Badly planned interviews, highly talka a 
YEOs and short interviews were poorly rated. Interviews with er 
YPs were looked upon more favourably. When the ratings were extremely 
different from the supervisors’ ratings this was due to these cues not beng 
of assistance. Everything about the form may have pointed to a good na 
view, but it was poorly rated because the YEO did not ask the relevant qu . 
tion, or did not use the information available to him. There was no way 
of assessing these qualitative aspects of the interviews from the forms, an! 
this produced the occasional extreme difference. f 
From these results it was concluded that the ee of this method 0 
content analysis was satisfactory for the purposes for w 


TABLE Q: 


ich it was used. 


ESTIMATES OF INTERVIEW RATINGS FROM THE CONTENT 
ANALYSIS FORMS 


MEASURE OF AGREEMENT FREQUENCY OF OCCURRENCE 
Complete Agreement 


19 

+ — rating division 16 
+—2 ,, divisions 9 
t=) 45 » 7 
P » 2 
TS g » 1 
Fed » 8 
Poe Ass » 0 
+-8 5, » 1 
ro » 2 
Total 60 


(c) Results 


(i) Series of interviews given by the same YEO 

The most dominant feature in li 
YEOs was the relative “inflexibili 
example, one YEO was very talkativ 
and concentrating on jobs after onl 


stening to all the interviews of som A 
ty” of the individual approach. i 

€, giving inadequate coverage of tops 
y a few minutes. The procedure of a 


f, 


s. «4 
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other was so unvaried that in three of his five interviews identical sequences 
were recorded : 

Have you any brothers or sisters? (answer) 
And what does father do? (answer) 
And what ideas have you got about a job? (answer) 
It is quite likely that inexperienced and poor interviewers may well have 
a set method of approach which is employed in a similar way for most 
interviews. The ability to adapt to the YP in order to establish a favourable 
‘rapport’ is either missing or not developed, and an inflexible interviewing 
procedure results. 


(it) Contrasting performances by the same YEO 

By far the most noticeable thing here was that interviews with the higher 
ratings were those which occurred later in the training course. The assump- 
tion made from this was that the YEOs improved with training. The overall 
rating figures for the course bear this out (see Table 10). Apart from this 
feature, which is the most important for explaining the differences between 
ratings, the YPs were also an influence. Some were clearly easier to inter- 
view than others, being more prepared to answer questions. Another 
explanation was the evident lack of preparation by the YEO for the inter- 
view. 


TABLE IO: INTERVIEW RATINGS FOR THE YEO TRAINING COURSE (1960) 


RATING FIRST INTERVIEW LAST INTERVIEW 
A 0 0 
B 1 14 
Cc 18 18 
D 23 14 
E 5 1 


(iii) “Low-scoring” YEOs interviewing ee YPs 

In some cases a YEO had a raw score lower than that of his YP on 
Birkbeck test one, a Shipley-type verbal abstraction test constructed by 
Cavanagh. There were five interviews where this difference was large, and 
these were examined especially closely. The ratings were C+, D+, D, D, 
D. A common feature was the superficiality of approach by the YEOs in 
these five interviews. Many things the YP said were taken at face value 
and not checked or followed up. There were no general faults concerning 
Coverage of topics, however. The interview which had the largest difference 
on Birkbeck test one between YEO and YP was rated D. It lasted 14 
Minutes, but effective interviewing time was only 8 minutes, the remainder 
Consisted of recapitulation of previous material. These interviews were all 
tated below average, apart from one of them. 


(iv) Leadin g (that is, biassed) questions by YEO 


There was a tendency for some YEOs to ask many questions expecting 
only monosyllabic replies from the YP, hence not doing much to draw him 
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out. Ifa YP was reticent the interview became very one-sided est 
many cases the questions were biassed. In the following examp as 
from an interview, the girl wanted to be a nurse, and her replies beat air 
either “yes” or “no”. In each instance the question led to a pre ord. 
answer. The question implied that a positive or negative reply was exp 


But you’d like to be working with young people? 
You've read a lot about nursing? 

You've seriously thought of taking it up? 

But you’ve not thought of nurse maid? 


(v) Failure of YEO to use information 


Several cases occurred where the YEO 
information provided by the YP, as in t 
with a very talkative and helpful girl. 

YEO  You’ve more or less decided to be a cook? 
YP Yes, cake confectionery, icing, making cakes, 
YEO Oh! And what do you do in your spare time? 


YEO  You’ve got a ring round you like meeting people? 
(Le, referring to biographical questionnaire), 

YP es, I go to the Salvation Army. 

YEO Oh, you also said you don’t mind getting dirty, 


neglected to follow-up very useful 
hese examples from an intervieW 


(vi) Talkative YEOs interviewing talkative Y Ps 
Examples of this occurred, wh 


YEO ... you're so sure of draughtsman, that there’s no need to be afraid of 
reading something else, usually if one’s afraid— 

YP Well I’m not afraid of reading something else— 

YEO No it’s— 

YP I just like— 

YEO Its because— 

YP It’s, it’s much— 


YEO Its because one is afraid of being turned away from it you see, and you're 
not afraid— 

YP No, I~ 

YEO... and there’s no harm 

YP —if anyone, if anyone, brings me, shows me a book with so and so, 5° 
and so, and it is to do with draughtsman and electro-mechanical, I whip 
it up and I read it, 


(vii) Aggressive interviewin g 


Sometimes the YEOs tended to talk ‘down’ to the YP, being rather abrupt 


in manner and inclined to lose patience. This created an atmosphere © 
tension during the interview. 


YP I don’t want to work in a factory. 

YEO No! Well you’ve got plumber and electrician, why? 

YP They’re not bad trades. 

YEO Well you can’t get bad trades in a factory either can you? 

YP No, you can get good trades in a factory. 

YEO You get very good trades in a factory, the same as you do for an electrician 
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or plumber. 


(viii) Reticent YPs 


_ Occasionally a YP was extremely reticent in replying to questions. Some- 
times this had the effect of shortening the interview, because the YEO found 
that most of his questions had been exhausted very quickly. 

YEO What type of photography do you do? 
YP Oh, a bit of printing. 
YEO Colour, do you do any colour? 


YP No. Ain't done no coloured work. 
YEO And er, do you do any developing yourself? 
YP Yes. 


YEO How does it turn out. 
| YP All right. 
YEO What do you take? 
YP Anything. 


(ix) Co-operative YPs 
Other YPs were easier to interview. Usually they were talkative and gave 
the YEO more information than he asked for. 


YEO I understand from the master that the form is divided into two groups? 
XP That's right yes, the arts group and the technical group. 
YEO The arts group and the technical group? 

Yes, 


YP 

YEO And you are in the technical group, are you? 

YP Yes, I’m in the technical group, and we do metalwork. 
DISCUSSION 


The work described in this paper appears to advance our understanding 

Of the nature of good and poor vocational guidance interviewing, judged by 
the criterion described in our earlier paper (Cavanagh, Drake and Taylor, 
1962). In 1959 it was found that the YEO asked more questions in the good 
‘Nterview than in the poor interview, but that nevertheless he talked less 
and gave the YP more time to speak. In 1960 further evidence was found 
Support of this. Perhaps what was happening here was partly that the 

x 0 phrased his questions in a way that encouraged the boy or girl. The 
9 content analysis suggested that in the good interviews the YEO used 
int half the time in building up a picture of the YP, and discussed jobs 
Use € remainder. This contrasted with the bad interviews where the YEO 
Men, Wore time to discuss the same number of jobs, and neglected the assess- 
nction of the interview. The 1960 content analysis revealed the 
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marked differences in the responsiveness of the YPs. It appeared that i 
views with a more reticent boy or girl were not as highly rated as intern qe! 
with a talkative boy or girl. This may have been due to the inability o a 
YEO to draw out reticent YPs. The analysis of 80 interviews led ape 
to the observation of qualitative features which were not recorded mp 
analysis forms, some of which have been described here on the groun a 
they occurred with sufficient frequency to merit comment. The E Fe 
aim was to produce a technique which allowed a more detailed con ; 
analysis. The technique developed facilitated this and was found to be bo 


e i . . . . S 
reliable and useful as a training aid. Itis hoped to employ it in future year 
for further research into various interviewing problems. 
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